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{57] ABSTRACT

An autochanger which can continuously operate a video
printing apparatlus without having recourse o intervention
by an operator which includes a paper feed tray for con-
taining a plurality of recording media and/or an ink ribbon
cartridge are loaded in the video printer device to selectively
change them as the occasion demands, @ magazine which
can contain a plurality ot paper feed trays and/or ink ribbon
cartridges and a conveyance means of paper feed tray and/or
ink ribbon cartridge for conveying the paper teed tray and/or
the 1ink ribbon cartridge between the video printer device and
the magazine. Therelore. the paper feed tray and the ink
ribbon cartridge of the video printer device can be changed
by the conveyance means as the occasion demands, so as to
realize an awtochanger which can continuously operate a
video printer device without having recourse to intervention
by an operalor.

17 Claims, 25 Drawing Sheets
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PRINTING APPARATUS AND
AUTOCHANGER THEREOF

TECHNICAIL FIELD

The present invention relates (o a printing apparatus and
autochanger thereot. and more particularly. 15 applicable o
an aulochanger for changing. for example. the paper teed
tray and the ink ritbbon cartnidge ol a video printer device as
the occasion demands. i a printing apparatus for printing
images on the basis ol the supphed video signal on a
recording media such as sheels ol printing paper.

BACKGROUNID ART

Heretofore, there have been proposed an apparatus shown
i FIGo 1T as tas type ol a video printer device by way of
cxample. In the video printer device 1. a paper feed tray
mnscrtion opening JA 1s provided. mcludimg a power supply
switch 4. on the lower portion ol the tront panel 3 of a mam
housing 2. and shecets of printing paper are supplied by
inscrting a paper feed tray S mto the paper feed tray msertion
opening 3A.

There 15 also provided an ink ribbon cartridge insertion
apentng 3B which 1s inchined at a predetermined angle and
arranged m parallel with the paper feed tray Insertion
opening 3A on the front surface of the front panel 3. After
an ink ribbon cartridee 6 has been inserted mto the ink
ribbon cartridge mscrtion opening 3B, an operation panel 7
wihich rotates freely in the lower end and 1s supported on the
tront panel 3 1s closed so that the ink ribbon cartndge 6 13
loaded m a predetermined state.

The video printer device 1 has a video signal input
lerminal (not shown) i the mamn housing body 2. and a
video signal 15 mput to a signal processing cireuit (nol
shown) housed mside of the mamn housing body 2 via the
video signal mput terminal.

Further. on the frontl surface of the operation pancel 7. a
plurality of operation switches {not shown) are provided. By
operating the operation swilches. the image 1o be prnnted is
sclected from a series of images based on the mput video
stenal.

In the video prmler device 10 a printing switch 1s turned
on after the paper feed tray & and the ink ribbon cartridge 6
have been loaded and an image o be printed has been
selected. so that the printing paper contained 1n the paper
feed way 5 15 conveyed by means of a printing paper
conveyance mechanism (not shown) to a predetermined
position at which the printing surface of the printing paper
15 brought into contact with the ik surface of the ink rnbbon
6A of the ink ribban cartridge 6. Thereafter, the selected
image is printed on the printing paper by means of a printing
mechanism (not shown) provided inside ot the main housing
2. and then the printing paper is hscharged by the printing
paper conveyance mechanism mto a paper discharge coms-
partment 8 provided upward of the paper teed tray S
(heremnafter. a series of these operations 1s refernred 1o as
“printing operation’).

By the way. it has recently been proposed to construct a
compacl photographic studio with a video camera and o
video printer device. like a photographic studio supplying a
photoeraphic self-portrait of a person within several
minutes. and o mstall this photographic studio along the
street.,

F o

Howcever, n the video printer device 1. the number of
sheets of printung paper that can be stored in the paper teed
ray § 1s presently limited 1o about several sheets to a
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hundred sheets. and it 1s therefore necessary to change the
paper feed tray § and the ink ribbon cartridge 6 ¢ach tume
printing is performed several times to a hundred times.

Therefore, in order to realize a photographic studio which
can be operated continuously without having recourse o
mtervention by an operator tor a long period of time. an
autochanger 15 needed which 15 capable of automatically
changing the paper Teed tray 8 and the ink ribbon cartridge
6 1n sequence as the occasion demands.

Further. there are a plurality of types of image recording
medium on which images are printed. such as sheets of
printing paper. If images can be printed on a plurality of
types of image recording medium avtomatically depending
on the user’s demand. 1t s considered that the Iimiuts of use
of 1mage recording medium can be extended practically.

As a matter of fact, for example. an mmage recording
medium for color printing. monochrome printing. OHP.
lamination printing (sheets tor lamination is provided in the
corresponding ink ribbon cartrnidge in addition to three
colors (yellow, magenta. and cyan)). label (which has the
construction that 1s possible 10 be peeled trom a sheet as a
label, which has pre-cutting and 18 possible 0 be peeled
from a sheet as a plurality of labels, or the like). copy (which
can copy. such as a mag cup. shirts. or the hke). and opaque
plastics (identification card. etc.). normal paper. or post card
can be considered as an image recording medium,

The present invention has been made in consideration of
the point described above. and an object of the invention 1s
to provide an autochanger by means of which a video printer
device can be operated continuously without having
recourse to inlervention by an operator tor a tong period of
(me.

Further. another object of the invention is o provide an
autochanger in which an optional paper feed tray and ink
ribbon cartridge can be contained.

Further. in the autochanger according to the present
invention, the trouble previously encountered in conveyance
can be prevented.

Furthermore, the present mvention provides a printing
apparatus which can selectively print a desired type of
recording media among a plurality of types of recording
media by using the aulochanger.

DISCILOSURE OF INVENTION

To solve the above-described problem. the present mven-
tion provides an autochanger tor changing a paper teed tray
27 and/or an ink ribbon cartridge 28 loaded in a video printer
device 24 as the occasion demands. and the autochanger
comprises a magazine 26 having a plurality of tray com-
partments 26A each corresponding o the shape of the paper
feed tray 27 and/or a plurality of cartridge compartments
2618 each corresponding to the ink ribbon cartndge 28. and
conveyance means 32, 34 for conveying the paper teed tray
27 and/or the ink nibbon cartridge 28 between the video
printer device 24 and the magazine 26.

In ths way. there 1s provided conveyance means 32, 34
for conveying the paper feed tray 27 and the ink ribbon
cartridge 28 between the video printer device 24 and the
magazine 26. so that the paper feed tray 27 and the ink
ribbon cartridge 28 of the video printer device 24 can be
chianged as the occasion demands. by the conveyance means
32

Further, o solve the above problem. the autochanger
according to this invention for changing the paper feed tray
27 and the ink ribbon cartridee 28 which are loaded in the
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video printer device 24 as the oceasion demands, has a
plurality of tray compartments 26A for containing the paper
feed (ray 27 and a plurality of cartridge compartments 26B
for containing the ink ribbon cartridge 28, and comprises:
the magazine 26 for supporting the paper feed tray 26A and
the ink ribbon cartridge 2613 while keeping the same posi-
tion as the position when they are loaded in the video printer
device 24, in the tray compartments 26A and the cartndge
compartiments 268 corresponding to the tray compartments
26A . and conveyance means 32, 34 for conveying the paper
feed tray 27 and the ink ribbon cartridge 28 between the
video printer deviee 24 and the magazine 26. while keeping
the positional relationship that the paper feed tray 27 and the
ink ribbon cartridge 28 are loaded in the video printer device
24 or are contained 1n the magazine 26.

Further, the convevance means 32, 34 convey the paper
feed tray 27 and the ink ribbon cartridge 28 between the
video printer device 24 and the magazine 26 simultaneously.

Furthermore. the conveyance means 32, 34 convey the
paper feed tray 27 and lhe ink ribbon cartridge 28 corre-
sponding to the paper feed tray 27 to be loaded in the video
printer device gether with the paper teed tray 27, between
the video printer device 24 and the magazine 26.

In this way. the paper feed tray 27 and the ink ribbon
cartridze 28 are conveyed between the video printer device
24 and the magazine 26. while keeping the positional
relationship that the paper feed tray 27 and the ik ribbon
cartridee 28 are loaded in the video printer device 24. or are
contained in the magazine 26, so thal when the paper feed
ray 27 and the ink ribbon cartridge 28 are loaded mn the
video printer device 24, and are contained in the magazine
26. the complicated operation o determine the position s
Nat necessary.

Further, to solve the above problem. the autochanger
according 10 this invention for changing the paper feed tray
27 and the ink ribbon caruidge 28 which are loaded 1n the
video printer device 24 as the occasion demands. comprises:
a magazine 26 having a plurality of tray compartments 26A
for containing paper feed tray 27 and a plurality of cartridge
compartments 26B for contaming the ink ribbon cartndge
28: and conveyance means 32, 34 tor conveying the paper
feed tray 27 and the ink ribbon cartridge 28 between the
magazine 26 and the video printer device 24, In the maga-
zine 26, a plurality of magazine units 60 are piled up by
fitting a plurality of projections 60CX, 60CY of a first
magazine unit 60 with a plorality of fitting holes 60X,
601DY of a second magazine unit 60, among a plurality of
magazine units 60 in which a plurality of projections 60CX.

60CY arce formed al the upper surface and a plurality of

engagement holes 64DX. 60DY are formed at the bottom
surface.

In addition, the magazine 26 has a conveyance confirming
means 71 in which a projection 7113 1s provided at the outer
surface of an axis 71A supported to rotate freely on cach
magazine unit 66, at the gateway of each tray compartment
26A and/or cach cartridge compartment 26B. in accordance
with the condition of the convevance contirming means 71.
it 1s judged whether or not the paper feed tray 27 contained
in cach tray compartment 26A and/or the mk ribbon car-
iridge 28 contained in cach cartridge compartment 2613
which are corresponding 1o cach conveyance confirming
means 71 are conveyed.

Further, the autochanger 20 provides a position determi-
nation fixing means 66 which is engaged with cach projec-
tion 60CX. 60CY of the magazine unil 60 at the uppermost
stage which constitutes the magazine 26. and which is ixed

fJ-.
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lo an outer frame 65 of the autochanger 20, so that the upper
side of the magazine 26 is positionally determined by the
position determination fixing means 66.

Further, the autochanger 20 provides. in the upper surface
of the magazine unit 60 at the uppermost stage which
constitutes the magazine 26. an elasticity means 67 which
urges the magazine unit 60 toward the lower stage with the
ouler frame 68 of the autochanger 24,

In this way. the magazine 26 i1s formed by sequentially
piling a plurality of magazine units 64 5o as to constitute the
magazine 26 having desired number ol stages,

Further, to solve the above problem. the autochanger
according to this invention for changimg the paper feed tray
27 and the ink ribbon cartridge 28 which are loaded 1n the
video printer device 24 as the occasion demands, comprises:
a magazine 26 having a plurality of tray compartments 26A
for containing paper feed tray 27 and a plurality of cartridge
compartments 2613 for containing the ink nbbon cartridge
28: conveyance means 32 for conveying the paper feed tray
27 and the ink ribban cartridge 28 between the magazine 26
and the video prnter device 24: and discharge means 41,
which is allocated in a paper discharge compartment 24C
discharging a printed sheet of printing paper of the video
printer device 24. for discharging sheets of printing paper to
the outside of the video printer device 24 via a shooter 42.
by conveying sheets of printing paper discharged mto a
paper discharge compartment 24C from the paper discharge
outlet of the video printer device 24 to shde 1t into the
shooter 42 provided in the conveyance means 32, based on
a driving power which i1s supplied from the conveyance
means 32 when the printed sheet of printing paper of the
video printer device 24 15 discharged to the paper discharge
compartment 24C of the video printer device 24 1n the state
that the conveyance means 32 1s positioned at the predeter-
mined position corresponding (o the video printer device 24.

in this way, the paper teed tray 27 and the ink nbbon
cartridee 28 are conveyed between the magazine 26 and the
video printer device 24 by the conveyance means 32, so that
the paper feed tray 27 and the ink ribbon cartridge 28 which
are loaded in the video printer device 24 can be changed as
the occasion demands.

Further. a discharge means 41 15 provided. for dischargmg
shects of printing paper to the outside of the video printer
device 24 via a shooter 42, by conveying sheets of printing
paper discharged into a paper discharge compartment 24C
from the paper discharge outlet of the video printer device
24 to slide it into the shooter 42 provided 1n the conveyance
means 32, based on a driving power which is supplied from
he canveyance means 32 when the printed sheet of printing
vaper of the video printer device 24 1s discharged into the
naper discharge compartment 24C of the video printer
device 24 in the state that the conveyance means 32 1s
positioned at the predetermined position correspondmg to
the video printer device 24, Therctore, the printed sheet of
printing paper discharged into the paper discharge compart-
ment 24C of the video printer device 24 can be discharged
to the outside of the autochanger 20 1t necessary.

Further. to solve the above problem. the autochanger
according to this invention for changing the paper teed tray
27 and the ink ribbon cartridge 28 which are loaded 1n the
video printer device 24 as the occasion demands. comprises:
the magazine 26 having a plurality ol tray compartments
26A for containing the paper feed tray 27 and a plurality ot
cartridge compartments 2613 for contaihing the mk nbbon
cartridge 28 and conveyance means 32, 34 for conveying
the paper feed tray 27 and the ink ribbon cartndge 28
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hetween the magazine 26 and the video printer device 24.
The conveyance means 32, 34 provides: an engagement
supporting means 230 for engaging the paper feed tray 27
with the ik ribbon cartndge 28 in the conveyance of the
paper feed tray 27 and the ink ribbon cartridge 28: first
urging means 232, 234, which are provided i the engage-
menl supporting means 2340, for urging the paper feed tray
27 loaded in the video printer device 24 toward the video
printer device 240 and second ureing means 242, 244, which
are provided in the engagement supporting means 230, for
urging the mk ribbon cartridge 28 loaded in the video printer
device 24 toward the video printer device 24.

In additon. the conveyance means 32, 34 provides: a

discharge means 41 tor discharging the printed sheet of

printing paper {from the paper discharge compartment 24C to
the outside of the video printer device 24, when the printed
sheel of printing paper of the video printler device 24 1s
discharged into the paper discharge compartment 24C of the
video printer device 24: a shooter 42 for discharging the
printed sheet of printinge paper. which s discharged from the
paper discharge compartment 24C 1o the outside of the video
prinier device 24 by the discharge means 41, to the outside
of the autochanger 20.

In this way. the conveyance means 32. 34 for conveying
the paper teed tray 27 and the mk ribbon cartridge 28
between the magazine 26 and the video printer device 24 are
provided. so that the paper feed tray and the ink ribbon
cartridge can be changed as the occasion demands.

Further. by providing first urpging means 232, 234 for

urging the paper feed tray 27 loaded m the video printer
device 24 toward the video printer device 24, and second

ureing means 242, 244 tor ureimg the ink ribbon cartridge 28
loaded 1 the video printer device 24 toward the video
printer device. the paper feed tray 27 and the ink ribbon
cartridge 28 are loaded into the video printer device 24 while
therr posttions are fixed at the autochanger 20 side.
Further., to solve the above problem. the aatochanger
according to this invention for changing the paper feed tray
27 and/or the ink ribbon cartridge 28 which are loaded in the
video printer device 24 as the occasion demands. comprises:
the magazine 26 for containing the paper teed tray 27 and/or
the ik ribbon cartrndge 28: conveyance means 32, 34 for
conveyme the paper teed tray 27 and the ink ribbon cartridge
28 between the magazine 26 and the video printer device 24:
and control means 43 tor contrelling the drnive of the
conveyance means 32, 34 based on the output signal repre-
senting the operation state of the video printer device 24.
Therelore. the conveyance means 32. 34 are drive-controlled
in response to the operation of the video printer device 24.
In this way. the conveyance means 32, 34 are controlled
to drive based on the output signal representing the opera-
tion state of the video printer device 24, so that the existing
video printer device can be used for the autochanger 20.
Further, to solve the above problem, the autochanger
according to this invention for changing the paper feed tray
27 and the ink ribbon cartridge which are loaded in the video
prinler device 24 as the occasion demands, comprises: the
magazine 26 having a plurality of tray compartments 26A

1“;[

1

M)

bt
- i

4}

51{)

TFlL
gl

for containing the paper feed tray 27 and a plurality of &0

cartridge compartments 268 lor containing the ink ribbon
cartridge 28: conveyance means 32 for conveying the paper
feed tray 27 and the ink ribbon cartridge 28 hetween the
magazine 26 and the video printer device 24: and guide
frame 36 31 tor guiding the conveyance means 32 between
the magazine 26 and the video printer device 24, Therefore.
i the conveyance of the autochanger 200 {ixing screws
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HH9BX, 119BY are put through holes 30A. 31A which are
formed through the guide frame 30. 31 with adjuster screws
HHOAX. 119AY. to hix the conveyance means 32 to the guide
frame 30. 31 by the fixing screws 119BX. 119BY.

In this way, the conveyance means 32 conveys the paper
feed tray 27 and the ink ribbon cartridee 28 between the
magazine 26 and the video printer device 24, so that the
paper feed tray 27 and the mk nhbon cartndge 28 which are
foaded m the video printer device 24 can be changed 1f
necessary.

Further. i the conveyance of the autochanger 20, the
ixing screws TIYBX, 119BY are put through the through
holes 30A, 31A which are formed through the guide frame
30. 31 with the adjuster screws 119AX. H9AY. to tix the
conveyance means 32 to the guide frame 36, 31 by the ixing
screws 1T9BXL T19BY, so thatl the trouble in conveyance duce
to the unnecessary operation of the conveyance means 32
can be prevented.

Further. 1o solve the above problem. a printing apparatus
351 having a video printer device 24 for prinling an image
on the basis of image mformation supphed from a prede-
lermuned mmage information supplying means 354 on a
recording media consisting of an image recording medivm
and an ink ribbon, the printing apparatus 351 comprises:
containing means 26 tor containing vartous types of record-
ing media: selecting means 3587 for selecting a desired type
of recording media out of the varnous types of recording
media: and supplying means 20 for supplying the selected
recording media to the video printer device 24 by pulling 1t
from the containing means 26 to convey it (o the video
printer device 24.

In addition, the printing apparatus 351 having a video
printer device 24 for printing the image on the basis of the
image mtormation supplied from the predetermined image
information supplying means 354 on the image recordmg
medium of the recording media consisting ot the 1mage
recording medium and the ik ribbon, the printing apparatus
351 comprises: containing means 26 for containing various
types of recording medra: selecting means 387 for selecting
a desired type of recording media out of the various types of
recording media; memory means 420 for memorizing the
data relating to the type of each recording media contained
in the containing portions 26 A. 26B of the containing means
26: recording media conveyance means 32, 34 {or convey-
tng the recordimng media between the contaming means 26
and the video printer device 24: and control means 43 (411)
tor supplying the selected recording media from the con-
tatning means 26 to the video printer device 24 by control-
ling the drive of the recording media conveyance means 32,
34 based on the data and the output from the selecting means
3587,

In (his way. the desired type of recording media, which is
selected 1n accordance with the operation of user from
various types of recording media. 15 pulled out of the
contaming means 26 (o convey it to the video printer device
24. so that the recording media can be supplied to the video
printer device 24. Therefore. the desired type of recording
media can be selected and printed from various types of
recording media.

Also, the data relating to the type of cach recording media
which 1s contained 1n each containing portion 26A. 268 of
the containing means 26 is memorized in the memory means
420. the data in the desired type of recording media selected
i accordance with the operation of the user from various
types of recording media is read. and the recording media
convevyance means 32, 34 are drive controlled based on the
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data. Therefore. the sclected recording media can be sup-
plicd from the containing means 26 to the video printer
device 24. so that the desired type of recording media can be
selected and printed from various types of recording media.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a schematic perspective view showing one
cmbodiment of a conventional video printer device:

FIG. 2 s a schematic perspective view showing the
overall construction of one embodiment of an autochanger
according 1o the present invention.

FIG. 3 is a perspective view showing the construction of
4 MagazZing:

FIG. 4 is a perspective view showing the construction of
2 maguazine unit:

FIG. 8 is a perspective view showine the construction of
I L

4 magazine unit:

FIG. 6 is a schematic side view explaming the position
determinatuon ol a4 magazine:

FIG. 7 is a schematic front view explaining the posttion

determination of 4 magazine:

FIG. 8 is a schematic perspective view explaining the
mstallation state of a mechanical flag:

FIG. 9 is a schematic perspective view showing the
construction of a movable pickup:

FIG. 10 15 a schemalic perspective view showing the

construction of an clevator-plate drive unit:

FIG. 11 15 a sectional view explaining the method for
fixing the elevator plate during conveyance:

FIG. 12 is a schematic perspective view showing the
construction of a loading vmt:

FIG. 13 is a perspective view showing the engagement
member of the loading umt:

FIG. 14 is o sectional view explaining the engagement
between the paper feed tray engagement paw] of the engage-
ment member of the loading unit and a paper feed tray:

FIG. 15 is a schemalic perspective view explaining the
engagement between the ink ribbon cartridge engagement
pawl of the engagement member of the loadig unit and an
ink ribbon cartridge:

FIG. 16 is a schematic side view showing a printing paper
discharge unil drive means:

FIG. 17 15 a schematic top view showing the printing
paper discharge unit drive means:

FIG. 18 is a schematic perspective view explaining the
engagement between the printing paper discharge unit drive
means and the printing paper discharge unt.

FIG. 19 1s an exploded perspective view showing the
printing paper discharge unit:

FIG. 20 is a block diagram showing a controller:

FIG. 21 s a block diagram showing the detailed main
board:

FIG.

cedure:

22 is a flowchart showing the stand-by mode pro-

FIG. 23 is a flowchart showing the idling mode procedure.

FIG. 24 is a timing chart explaining the operation of an
autochanger in a normal mode:

FIG. 25 is a top view showing another embodiment of the
engagement member of a loading unit:

FIG. 26 is a cross-sectional view showing another
embaodiment ol the engagement member of the loading unt:

FIG. 27 is a cross-sectional view showing another
embodiment of the engagement member of the loading umit:
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FIG. 28 is a schematic perspective view showing the
construction of an image recording device according to the
present invenlon:

F1G. 29 is a block diagram showing the printing apparatus
according to the present mventon:

FIG. 30 is a block diagram showing the aulochanger
according to the present mvenuon.

FIG. 31 is a plan view and a table explaining the operation
processing by a CPU: and

FIG. 32 is a flowchart showing the operation procedure by
a CPU.

BEST MODE FOR CARRYING OUT THE
INVENTION

An embodiment of the present invention will be herein-
after described in detail with reference 1o the drawing.
|t | First Embodiment
(1) Construction of Autochanger
(1-1) Overall Construction of Autochanger

In FIG. 2, reference numeral 20 denotes an autochanger,
which is constructed so that a video printer device can be
operated continuously without having recourse o mierven-
tion by an operator for a long period of tune.

More particularly. in the autochanger 20. on the upper
ends of four supporting frame components 22A and 22B
installed in a plate-shaped base member 21, a top plate 2318
provided in parallel with the base member 21. and a video
printer device 24 having the same construction as the video
printer device 1 shown in FIG. 1 from which the front panel
3 is removed is mstalled on the top plate 23 so that the
loading direction of the paper feed tray 27 and the ink nbbon
cartridge 28 becomes consistent with the forward direction
ol the autochanger 20 as indicated by arrow “a™.

In this case, a plurality of through holes {not shown) is
provided in the top plate 23. Thus. in the autochanger 20, the
video printer device 24 can be held in a predetermined
position on the top plate 23 by means of screws or pins
inserted through the through holes from the bottom surface
side of the top plate 23,

A magazine 26 is installed through a magazine fixing
component 25 on the upper surface of the base member 21
The magazine 26 comprises a plurality of paper feed tray
compartments 26A and a plurality of ink ribbon cartndge
compartments 26B which are disposed in sequence n the
direction of the height of the magazine 26. as shown i FI1G.
3. The paper feed tray 27 and the ink ribbon cartridge 28 can
be housed in the paper feed tray compartments 26A and ink
ribbon cartridge compartments 26B with the same positional
relationship as that of the tray 27 and the cartridge 28 which
have been loaded into the video printer device 24,

The magazine 26 is posilioned and scecured on the upper
surface of the magazine fAxing component 23 so that the
housing direction of the paper feed tray 27 and the ink
ribbon cartridge 28 becomes consistent with the forward
direction of the autochanger 20.

Therefore. in the autochanger 26, the paper feed tray 27
and the ink ribbon cartridge 28 pulled out of the magazine
26 can be loaded together into the video printer device 24 by
simply moving them in forward and backward direction of
the autochanger 20, or the upward and downward direction
shown by an arrow “b” (FIG. 2). while mamtaining the
positional relationship between the tray 27 and the cartndge
28. In addition. the paper feed tray 27 and the ink ribbon
cartridge 28 taken out of the video printer device 24 can be
housed together in the magazine 26 by simply moving them
in the forward and backward directions and in the upward
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and downward directions ol the autochanger 20, wiile
maintaining the positional relationship between the tray 27
and the cartridge 28.

For this reason, m the autochanger 200 as a means [or

moving the paper feed tray 27 and the ink ribbon cartndge
28 in the torward and backward directions and n the upward
and downward directions of the autochanger 26 while main-
tuining the positional relatonship between the tray 27 and
the cartridge 28, a parr of column-shaped guide [rame
components 30 and 31 15 verucally mstalled in the front ends
of the base member 210 and an elevator plate 33 ol o
movable pickup 32 cngages with the guide frame compo-
nents 30 and 31 so that it can shide along the frame members
3¢ and 31 i the upward and downward durections ol the
aulochanger 290,

[n this case. the elevator plate 33 1s moved along the guxde
Irame components 389 and 31, hased on the output of an
clevator-plate drive unit 34.

The elevator plate 33 also has a loading wnit 35 for
conveyihg the paper feed tray 27 and the ink nbbon cartridge
28 logether 1n the forward and backward directions of the
autochanger 20. By means of the loading unit 35, the paper
feed tray 27 and the ink ribbon cartrnidge 28 housed m the
magazine 26 are together pulled out onto the elevator plate
33, while mamtaining the positional relationship between
the tray 27 and the cartridge 28, and then they are loaded
together nto the video printer device 24, while maintaining
that positttonal relationship. Likewise, by means of the
loading unit 358, the paper feed tray 27 and the mk ribbon
cartridge 28 loaded mm the video printer deviee 24 are
toeether pulled out onto the elevator plate 33, while main-
laining the positional relatonship between the tray 27 and
the cartridee 28, and then they are together housed in the
magazine 26. while holding that positional relationship.

Therefore. in the antochanger 200 by drving and control-
ling the elevator-plate drive unit 34 and the loading unit 35
as the occasion demands. the paper feed tray 27 and the ink
ribbon cartridge 28 loaded nto the video printer device 2«
are pulled out onto the elevator plate 33, The paper feed ray
27 and the ik ribbon cartridge 28 on the elevator plate 33
are then conveyed to o herght (heremnatter, referred to as ™a
housing and pullout height position™) at which they can be
housed in or pulled out of a corresponding paper teed tray
compartment 26A and a corresponding ik ribbon cartndge
compartment 26B of the magazine 26 by lowering the
clevator plate 33 and simply moving the paper feed tray 27
and the ink ribben cartridge 28 in the forward and backward
directions of the amtochanger 20. Fmally, the tray 27 and
cartridge 28 conveyed (o the housing and putlowt height
postion are housed by forcibly moving them anto the
corresponding paper feed tray compariment 26A and the
corresponding ik ribbon cartridge compartment 268 (o
series of these operations will bereinatier be referred to as
housing operation™).

Also. i the autochanger 20, by driving and controliing
the clevalor-plate drive unit 34 and the loading member 38
as the occasion demands. the paper feed tray 27 and the ink
ribbon cartridgce 28 housed 1 the magazine 26 are pulled oul
onlo the elevatlor plate 33, and they are then conveyed o
position (hereinafter, referred o as 7o loading  herght

position’™) at which they can be loaded mnto or pulled out of

the video printer device 24 by raising the elevator plate 33
and simply moving the paper feed tray 27 and the ik ribbon
cartridge 28 1 the forward and backward directions of the
aulochanger 20, Finally, the tay 27 and carlridge 28 con-
veyed to the loading height position are loaded mito the video
printer device 24 by forcihly moving them into a paper feed
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tray insertion hole 24A and an ink ribbon cartridge insertion
hole 24B of the video printer device 24 (a series of these
operations will heremafter be referred 10 as “a loading
operation’). Thus. the paper feed tray 27 and the ink ribbon
cartridge 28 loaded 1n the video printer device 24 can be
changed together by consecutively executing the housing
operation and the loading operation.

Further. in the movable pickup 32, according to the
pasition of the paper discharge compartment 24C ot the
video printer device 24, a printing paper discharge unit drive
means 40 1s provided at the left of the autochanger 20
indicated by arrow ¢ on the upper surtace of the elevator
plate 33.

The printing paper discharge unit drive means 40 cngages
with a printing paper discharge unit 41 attached withm the
paper discharge compartment 24C ot the video printer
device 24, when the elevator plate 33 15 10 the loading height
position. When the printing paper discharge unit 41 1
engaged by the printing paper discharge unit dnve means 40,
it 1s driven and discharges the printing paper discharged
within the paper discharge compartment 24C of the video
printer device 24 trom the paper discharge compartment (o
outstde of the video printing device 24 (this operation will
hereinafter be referred to as “a paper discharge operation™).

For this reason. in the movable pickup 32. the elevalor
plate 33 is constructed with an opening (heretnatter referred
o as “a paper discharge opening™) 33A atl a position corre-
sponding to the paper discharge compartment 24C of the
video printer device 24, and also a chute 42 15 attached to the
under side of the elevator plate 33 so as to be connected o
the paper discharge opening 33A. Therefore. the printing
paper discharged from the paper discharge compartment
24C of the video printer device 24 by means of the printing
paper discharge unit 41 can be discharged through the paper
discharge opening 33A of the elevator plate 33 and the chute
42 o oulside of the autochanger 20,

It 1s t0 be noted that. in the casce of this autochanger 20,
the elevator-plate drive umt 34, the loading umt 35, and the
printing paper discharge unit drive means 40 are driven
based on a drive signal that is supplied tfrom a controller 43
disposed on the base 21.

In this case. the controller 43 15 constructed so as to send
the drive signal to the clevator-plate drive unit 34, the
loading umit 35, and the printing paper discharge unit drive
means 40 as the occasion demands, based on mtormation
obtained by communicating with the video printer device
24, an operation command input by operating an operanon
switch of an operation panel for service (not shown)
(heremnafter referred 1o as “a service operation panel™)
disposed on the fromt end of the base member 21, or an
operation command input by operating an operation swilch
ol an operation panel for wusers (not shown) therematter
referred Lo as “a user operation panel’) disposed on the top
plate 44 disposed between the guide frame components 30
and 31. Thercfore. the movable pickup 32 18 caused to
execute the above-described housing operation or loading
operation, and the printing paper discharge vnit 41 15 also
caused 1o execute the above-described paper discharge
operation,

(1-2) Construction of Magazme

Here, the magazine 1s construcled by stacking a plurality
of magazine units 6 such as that shown in FlG. 4 or 5.

More specifically, each magazine unit 60 comprises 2
paper feed tray compartment structure 60A with a generally
U-shape in the ransverse cross pluneaand an ik ribbon
cartridge compartment structure 608 with a generally
N-shape in the {ransverse cross plane. The magazine unit 640
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is constructed so that the paper {eed tray compartment 26A
(FIG. 3) of the magazine 26 is constructed from the nner
side surfaces and the under side of the top wall of the paper
feed tray compartment structure 60A of a first magazine unit
60. and the upper surface of the top wall of the paper teed
tray compartment structure 60A of a second magazine unit
60 undertying the lirst magazine unit 64,

Further. the magazine unit 64 is also made so that the ink
ribbon cartridge compartment 268 (FIG. 3) corresponding
lo that paper feed tray compartment 26A 1s formed by the
upper surface and the inner side surface of the ink nbbon
cartridge compartment structure 608 of the first magazine
pnit 60. and the under side and the side surface of the ink
ribbon cartridge compartment structure 60B of the second
magazine unit 60 overlying the first magazine unit 64,

For this reason. the magazine unit 60 is formed at prede-
termined positions of the upper surtace witlh engagement
projections 60CX and 60CY (FI1G. 4) and at predetermined
positions of the under side with the engagement holes 601X
and 60DY (FIG. 5). The magazine units 60 are stacked m
sequence by inserting the engagement projections 60CX and
60CY of the tirst magazine um! 60 1nto the engagement
holes 60DX and 60DY of the second magazine unit 640, and
also inserting the engagement projections 64CX and 60CY
of a third magazine unit 60 into the engagement holes 60DX
and 60DY of the first magazine unit 60. Therefore. each
paper feed lray compartment 26A and each mk nbbon
cartridge compartment 26B can be formed with accuracy.

As shown in FIGS. 6 and 7. by inserting projections 25A X
and 25BY formed at predetermined positions on the upper
surtace of the magazine fixing table 25 mnto engagement
holes 60DX and 60DY of the lowermost magazine unit 60
of the magazine units 60 forming the magazine 26. the
magazine 26 is positioned so that the housing direction of
the paper feed tray 27 and the ink nibbon cartridge 28
becomes consistent with the forward direction of the
aulochanger 240.

To a frame component 65 for reinforcing the top plate 23
irom the undder side thereof 1s attached a supporting com-
ponent 66 formed by bending a parallel plane o generally
U-shape. in such a manner that the through holes (not
shown) formed in the central portions of the flanges 66A and
668 of the supporting component 66 are engaged by engage-
ment projections 60CX and 60CY of the uppermost maga-

zine unit 64 of the magazine 26. Therefore. the upper end of

the magazine 26 i1s posttioned and supported 1n a fixed
manner by means of the supporting component 66.

Further, a generally U-shaped plate spring 67 is attached
1o the frame component 65, The plate spring 67 1s attached
at the flanzes of the frame component 65 and at the under
side thereof to the upper surface of the magazine 26.
Therefore, the magazine 26 is elastically urged against the
magazine fixing table 25 by means of the elastic foree of the
plate spring 67. so (he accurately positioned state of the
magazine 26 can be held regardless of changes m the
temperatores of the magazine untts 6d).

In this embodiment. the paper feed tray compartment
structure 60A of the magazine unit 60 is formed at the front
end thereot with a senerally U-shaped cutout 60F., as clearly
shown in FIGS. 4 and 5. Likewise, the 1nk ribbon cartndge
compartment struclure 0B of the magazine unit 60 15
formed at the front end thereof with a generally U-shaped
cutout 60F. Therefore. in the magazine 26, when the loading
unit 35 of the movable pickup 32 pulls out the paper feed
ray 27 and the ink ribbon cartridge 28 loaded in the paper
feed tray compartment 26A and the ink ribbon cartridge
compartment 26B. the loading unit 35 can engage with the
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paper feed tray 27 and the ink ribbon cartrnidge 28 through
the cutouts 60F and 60F.

Also, in this embodiment. a generally U-shaped bar
component 70 comprising an elastic material such as rubber
15 attached to the under side of the paper Ieed tray compart-
menl structure 60A of the magazine unit 60 1n paraliel with
the inner side wall of the magazine unit 641 as will be seen
from FIG. 8. Therefore. in the magazine 26, the printing
paper in the paper feed tray 27 contained in the paper feed
tray compariment 26A can be urged by means of the bar
component 70. so that the printing paper can be prevented
[rom separating.

Further, i this embodiment. as shown in FIG. 8. a
rectangular cutout 60G 1s formed in the lower end of the side
wall forming the paper {eed tray compartment structure 60A
(FIGS. 4 and §) of the magazine unit 60. and a first
mechanical flag engagement hole 60H 1s formed i the lower
end surtace of the cutout 60G.

Also. a second mechanical flag engagement hole 60J 1s
formed at a predetermined position corresponding to the first
mechanical flag engagement hole 60H in the upper surtace
of the magazine unit 60.

Therefore. in the magazie unil 60, a mechanical flag 71
is supported with the first mechanical flag engagement hole
60H of a first magazine unit 60 and the second mechanical
flag engagement hole 60J of a second magazine unit 60
underlying the first magazine unit 60 so as to rotate frecly.

Actually. in the mechanical flag 71, the upper end of the
axtal section 71A formed with a curcular cylinder shape s
iserted into the tirst mechanical flag engagement hole 60H
of the tirst magazine unit 60. while the lower end of the axial
section 71A is inserted into the second mechanical flag
engagement hole 60J of the second magazine unit 60 under-
lving the first magazine unit 60, so as 1o attach 1o the
magazine 26.

On the outer peripheral surface of the axial section 71A of
the mechanmical flag 71 is formed a plate-shaped projection
718 in parallel with the center axis of the axial section 71A.
Viewing the mechanical flag 71 from upward. the projection
718 is formed with a bifurcated section 71BX shightly bent
in the clockwise direction indicated by arrow “d’.

When the paper feed tray 27 has been loaded mto the
paper teed tray compartment 26A of the magazine 26, the
projection 71B of the mechanical flag 71 1s rotated m the
counterclockwise direction indicated by arrow “¢” 1n FI1G. 3
until it faces the front surface of the paper teed tray 27.

When the paper feed tray 27 has been pulled out of the
paper feed tray compartment 26A. the projection 71B of the
mechanical flag 71 is rotated along the front surface and side
surface of the paper feed tray 27 in the counterclockwise
direction and projected in the forward direction ot the
autochanger 20.

Therefore, in this magazine 26, by visually checking the
state of the mechanical flag 71. it can be determined easily
if the content of the paper feed tray 27 and the ink ribbon
cartridge 28 corresponding to that mechanical flag 71 15 used
up or nol.

Further. in this ecmbodiment. a plurality ol projections (not
shown) s formed on the lower surface of the cutout 600
(F1(3. 8) of the magazine unit 60. The projections are sized
(o the extent that they interfere with the rotation of the
mechanical flag 71 and so that the upper end section of the
projection 71B of the mechanical flag 71 15 hung in sequence
on the projections. Also. a cutout 71C s formed at the
middle stage in the height direction in the projection 7118 of
the mechanical flag 71B.

Therefore. in the magazine 26. the mechanical flag 71
catches as it rotates. causing clicks, so that the mechanical
flag 71 is prevented from rotating easily.
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(1-33 Construction of Movable Pickup

In the movable pickup 32. as shown it FIG. 9. the elevator
plate 33 engages with the guide frame components 30 and 31
to carricr guides 80 and 81 installed on the side ends in the
widih direction of the elevator plate 33,

The carrier guide 80 s so constructed that. on the surface
of roller plate 83 fixed on the elevator plate 33 with the
fixing component 82 contronting to the guide frame com-
ponent 34hto be putin line i vertical direction with the upper
plane of the elevator plate 33, the rollers 84 and 858 are
mstalled 1o rotate treely. and rollers 86 and 87 are installed
1o rotate freely mstatled 0 be iput m line in parallel
direction with the upper plane of the elevator plate 33 and
the rollers 84 and 8S.

This carner puide 80 engages through the roliers 84, 86
and the other rollers 85, 87 with a longitudinally extending
cuide projection 30A formed on the mner surface of the
vuide trame component 30, so that the carrier puide 84 can
move smoothly along the guide projection 30A of the guide
[rame component 3.

The cammer guide 81 1s substantially 1dentical 1n construc-
hon to the carrier guitde 80 and engages with the guide frame
component 31 i the same manner as that ot the carmner guide
B0}

Theretore. the clevator plate 33 1s supported 1n a state
horizontal with the base member 21 by means of the carrier
suides 80 and 81 and the cuide frame components 30 and 31.
and. based on a driving power supplied from the elevator-
plate drive anit 34, the clevator plate 33 can be moved
smoothly along the guide frame components 30 and 31 1n the
upward and downward diections ol the autochanger 20
while 1t 15 being supported honzontally.

The clevator-plate drive unit 34 has. as the source of 1ts
drive. a motor 99 disposed on the upper surtace of the base
member 21, as shown in FIG. [0, The output shaft of the
maoior 90 15 connecled through gears (nol showny of a gear
box 91 and a belt 92 with a shatt 94 which can rotate [reely
and which s supported by L-shapes supporting components
93A and Y3B. Thercetore. i the clevator-plate drive unit 34,
the shaft 94 can be rotated by the amount of rotation
corresponding to the amount of rotation of the output shatt
of the motor 940,

The shaft 94 1s connected at one end with a gear 95 which
can rotate freely and which s installed on the upper surface
of the base member 21 1n the vicimity of the suide frame
component 34 and at the other end with a gcar 96 which can
rotate freely and which 1s installed on the upper surface of
the base member 21 the vicimity of the suide {rame
component 31, and the gears 95 and 96 are rotated al the
same angular velocities in the same directions by the amount
of rotatton corresponding to that ol the output shatt of the
moior 90,

A timing belt 100 15 provided so that its inner teeth engage
with the gear 96. a ecar 97 which can rotate treely and which
ts mstalled on the upper surface of the base 21 in parallel
with the gear 96, and gears 98 and 99 which can rotate freely
and which are installed on the under side ol the top plate 43
brideing between lhe guide Irame members 30 and 31 1n the
vicimty of the guide [rame component 31, Theretore. the
timing belt 10O can be rotated at the same rotational speed
in the same direction. based on the rotational dniving power
supplied through the shatt 94 from the motor 9.

[.ikewise, the gear 95 engages wilh o uming belt 101
arranged along the guide frame component 30 in the same
manner as the timing belt 100 and having the same con-
struction as that ot the timimg belt L and the uming belt
101 s rolated at the same rotational speed in the same
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direction. based on the rotational driving power supplied
through the shatt 94 from the motor 90.

Therefore. 1n the elevator-plate drive unit 34, the timing
belts 100 and 101 can be rotated at the same rotational speed
in the same direction. based on the rotational drive of the
motor 9.

The timing belt 100 15 hixed on the carner guide 81
between the gears 96 and 99, The other timng belt 101 18
also fixed on the carrer guide 80 (F1G. 9) m the same
manner as the timing belt 100.

Therclore. the elevator-plate drive unit 34 can drive the
clevator plate 33 1o move upward and downward along the

euide frame components 30 and 31 for a distance corre-

sponding 1o the amount of rotation of the output shatt of the
molor 90, by means of the timing belts 100 and 101.
Consequently. the paper leed tray 27 and the ink nibbon
cartridge 28 pulled out on the elevator plate 33 by means of
the loading unit 38 (FI1G. 2) can be conveyed in the upward
and downward directions of the autochanger 24

Further. there 1s fixed on the camier guide 81 a wire T2
extending between a pulley 110 which can rotate freely and
which 1s installed on the upper end of the goide tframe
component 31 and a pulley 111 which can rotate freely and
which is installed on the lower end of the guide frame
component 31.

There 15 fixed to the end of the elevator plate 33 on the
side of the guide frame component 31 a wire 1S extending
hbetween a pulley 113 which can rotate freely and which 1s
installed on the upper end of the guide frame component 31
and a pulley 114 which can rotate freely and wlich 1s
installed on the lower end of the guide frame component 31.

Further. there is attached 1o the wires 112 and 115 a
predetermined weight 116 at the outside of the guide trame
component 31.

In the same manner as the wire 112, there 15 connecied to
the camrier guide 860 a wire 117 disposed along the gude
Irame component 30. In the same manner as the wire 1135,
there 1s connecied to the end of the elevator plate 33 on the
side of the guide frame component 30, a wire 118 disposed
along the guide frame component 30, Further. there s
attached to the wires 17 and 118 a predetermined weight
(not shown) in the same manner as the wires 112 and 115,

Therefore. in the elevator-plate drive unit 34, each weight
116 coes down when the elevator plate 33 goes up, and cach
weight 116 coes up when the elevator plate 33 goes down.
s0 that the plate 33 can be casily moved up and down with
a small drive force without being subjected to the influence
of gravity.

In this embodiment. the weight 116 1s set so as to become
almost equal 1o the weight of the elevator plate 33 when the
paper feed tray 27 having about a hundred sheets of printing
paper therein and the ink ribbon cartridge 28 are 1nstalled.

In this embodiment. the guide trame components 30 and
31 are constructed at predetermined opposite height posi-
tions with screw holes 30B and 31B. as shown in FIGS. 2
and 11.

Therefore, 1n the autochanger 200 after the elevator plate
33 has been moved by the oppostte surfaces of the guide
frame members 30 and 31 of the roller mounting plate 83
consisting ol the carrter guides 80 and 81 to the height
postion opposing the screw holes 30B and 318, screws
119BX and 119BY are forcibly mserted through cylindrical
adjustment screws 119AX and 119AY into the screw holes
30B and 31B so that they are brought 1nto engagement with
the elevator plate 33, so the clevator plate 33 can be tixed on
the euide trame components 38 and 31 and problems wlhich
would otherwise occur because of the movement ot the
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elevator plate 33 during the conveyance of the autochanger
20 can be prevented.

In the loading unit 35, as shown in FI1G. 12, are disposed
a pair of shafts 120A and 1208 which extend in parallel with
the forward and backward directions of the autochanger 26
between a front wall 33B and a back wall 33C extending
downwardly from the front and back ends of the elevator
platc 33.

The shaft 120A has a cyhindrical guwde component 121
which can shde and which i1s mstalled thereon. and a
movable plate 122 installed m a hixed manner on the
cylindrical guide component 121.

The movable plate 122 has at its front end an L-shaped
shatt engagement section 123 formed with a U-shaped
cutout 123A. and the U-shaped cutout 123A. which can
shde. engages with the shalt 120B.

The movable plate 122 also has mstalled thercon a motor
124 which is connected through the gears (not shown) of a
sear box 125 and o pinion gear 126 to a rack 127 which s
instalted in a fixed manner on the under side of the elevator
plate 33. '

Therefore. based on the drive of the motor 124, the
movable plate 122 of the loading unit 35 can be moved along
the shafts 120A and 120B in the forward and backward
directions of the autochanger 20.

At this time. the elevator plate 33 1s formed al a position
adjacent to the paper discharge opening 33A with an opening
(hereinafter referred to as “a loading opening™) 331 winch
15 elongated in the forward and backward directions of the
autochanger 20, as is clearly shown in FIG. 9.

As is shown in FIG. 12, the movable plate 122 further has
a 7Z-shaped loading-arm mounting component 128 installed
on the back end thereof. On the upper portion ol the
component 128 projecting trom the loading opening 33D 1s
installed a plate-shaped engagement member 129 compris-
ing an elastic material. -

As will seen from FIGS. 12 and 13, the engagement
member 129 has an engagement pawl 129A for the
U-shaped paper feed tray protruding backward to the
autochanger 20 at its end in the longitudinal direction tacing
the paper feed tray 27 loaded in the magazine 26. As shown
in FIG. 14. the engagement member 129 engages wilh a
paper feed tray 27 to be pulled out of the magazine 26 n
such a manner that. in a state in which the movable plate 122
is hield in a predetermined posttion (hereinafter referred (o as
“the back-end loading position’) set at the back end of the
clevator plate 33, when the clevator plate 33 1s rased from
a position slightly lower than that of the paper feed tray 27,
the engagement pawl 129A is hung on the lower end of the
front wall 27A of that paper teed tray 27 exposed through the
cutout 60A (FIGS. 3 to 4) of the magazine unit 26.

As shown in FIGS. 12 and 13. the engagement member
129 also has an L.-shaped bent section 129B at the other end
paralle] facing the ink ribbon cartridge 28 loaded m the
magazine 26. and the bent section 129B 15 formed with
engagement pawls 129C for engaging with the ink nbbon
cartridege. As shown in FIG. 15, the engagement member 129
engages with an ink ribbon cartridge 28 1o be pulled out of
the magazine 26, in such a manner that, in the state in which
the movable plate 122 (FIG. 12) 1s held in the back-end
loading position. when the elevator plate 33 15 raised from
a posttion slightly lower than that ink ribbon cartridge 28.
the ink ribbon cartridge engagement pawl 129C 1s hung on
the lower end of the front wall 28A of that ink ribbon
cartridge 28 exposed through the cutout 26B of the maga-
zine unit 26.

Therefore, tn the loading unit 35, in the state in which the
movable plate 122 1s held in the back-end loading position.

N

IRl

Mi

i
LAY

"-\.j‘-]
FJ]

DLy

3t}

F A
F A

(]

iy

16

when the elevator plate 33 is raised from a position slightly
lower than a paper feed tray 27 and an ink ribbon cartridge
28 to be pulled out of the magazine 26. the engagement pawl
129A engage with the paper feed tray 27 and the engagement
pawls 129C of the engagement member 129 engage with the
ink ribbon cartridge 28 so that the paper feed tray 27 and the
ink ribbon cartridge 28 can be pulled out of the magazine 26
(ogether by moving the movable plate 122 1n the forward
and backward directions by driving the motor 124 m this
stale.

In this case, the paper feed tray 27 is pulled oul to a
predetermined position (hereinafter referred to as ™a front-
end loading positton’™) provided in the front end of the
clevator plate 33, while the state of the tray 27 loaded 1n the
magazine 26 1s being held and a section of the tray 27 1s
being slid between the paper discharge opening 33A and the
loading opening 33B. The ink ribbon carindge 28 1x also
pulled out to the above-described front-end loading position.
while the cartridge 28 is being slid on the U-shaped upper
surface of an ink ribbon cartridge holding component 130
(FIG. 9) disposed on the clevator plate 33.

The upper surface of the ink ribbon cartridge supporting
component 134 is inclined at an angle corresponding to the
anele of inclination of the ink ribbon cartridge 28 loaded in
the magazine 26, so that the ink ribbon cartridge 28 can be
maintained at the same angle of inclination as that of the ink
ribbon cartridge 28 loaded in the magazine 26

Therefore, in the loading unit 38, the paper teed tray 27
and the ink nbbon cartridge 28 pulled out of the magazine
26 can be held on the elevator plate 33. while the positional
relationship of the tray 27 and cartridge 28 loaded 1n the
magazine 26 is being maintained.

The above-described printing paper discharge unit drive
means 40 has, as a drive source. a motor 140 disposed 1n
ront of the paper discharge opening 33A of the elevator
plate 33. as shown in FIG, 9. The output shaft (not shown)
of this motor 140 is connected through a coupling compo-
nent 141 and a shaft component 143 treely rotatively sup-
ported on a generally U-shaped support component 142 to a
roller 144, as shown 1n FIGS. 16, 17, and 18,

Om the back end of the elevator plate 33 1s disposed a shatft
component 146 supported on a generally U-shaped support
member 145 and able to rotate freely. The shaft component
146 cxtends in a direction vertical to the forward and
backward directions of the autochanger 20. A roller 147 15
installed on one end of the shaft component 146 1n an
opposing relationship with the roller 144, An endless belt
148 is disposed between the rollers 144 and 147,

Therefore, in the printing paper discharge unit drive
means 40, the belt 148 is rotated in the forward and
backward directions of the auntochanger 20 as the motor 144
18 driven.

A eenerally U-shaped guide-holding component 150 and
a plate 149 are attached 1n a fixed manner on the belt 148 so
that the belt 148 is sandwiched between the component 150
and the plate 149. Between the front wall [S0A and the back
wall 1508 of the guide-holding component 156, a cylindri-
cal guide component 152 is installed on a shaft 131 extend-
ing through the front wall 150A and the back wall 1508 of
the guide-holding component 150,

The shaft 151 1s supported in a direction paralle]l to the
forward and backward directions of the autochanger 20 hy
means o 2 shaft support component 142A projecting trom
the support component 142 and a shafl support component
145A projecting from the support component 145 (F1G. 17).

Theretore, in the printing paper discharge unit drive
means 40, the cuide-holding component 150 can be moved
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along the shaft 1581 in the forward and backward directions
of the autochanger 20 by rotating the belt 148.

On the guide-holding component 150 is nstalled. in a
ixed manner. an L-shaped engagement member 133 having
one end directed in the hackward direction ot the
autochanger 24).

The engagement member 1583 has a generally U-shaped
bent section 153A al one end thereol. When the elevator
plate 33 15 held in the above-described loading  height
position and the engagement member 183 15 held in
predetermined reference position thereinafier referred to as
“a paper discharge operation starting-poinl position”). the
length of the engacement member 15318 selected so that the
forward end of a lever component 1584 of the above-
described printing paper discharge unit 41 housed 1n the
video printer device 24 1s interposed between the front wall
153AX and the back wall 183AY of the bent section 153A.
as shown n FIG. 18.

Therefore, m the printing paper discharge unit drive
means 40, when the motor 140 1s driven to rotate. the
engagement member 153 15 moved m the torward and
backward directions of the autochanger 20 together with the
aujde-holding component 150, so that the lever component
154 can be moved in the forward and backward directions
with respect (o the printing paper discharge unit 41 by means
of (he bent section 153A ol the engagement member 153
(1-4) Construction of Photogeraphic Paper Discharge Unit

The printing paper discharge unit 41 comprises a paper
discharge unit 160 and a tray guide plate unit 161, as shown
m FIG. 19,

On the under side of an engagement plate 162 constituting
the back of the paper discharge tray unit 160. at one side
(hereinatter relerred (o as “the lett side™) of the printing
paper discharge unit 41 indicated by arrow “f77 15 installed 4
cyhndrical guide component 163 in the direcuon parallel] to
the forward and backward dircctions of the printing paper
discharee unit 41 indicated by arrow “g7 0 At the other sude
(hereinatter referred to as “the night side™) of the printing
paper discharge unit 41, a roller 165 which rotates freely s
installed on the under side of the engagement plate 163
through a shatt component 164 supporled m the lateral
direction of the printing paper discharge unit 41.

On a tray gurde plate 170 constituting the tray guide plate
unit 161, a shait 171 s mstalled. which extends parallel in
the forward and backward dhirections of the printing paper
discharge unit 41 and passes through the through hole of the
cylindrical engagement member 163 of the paper discharge
tray unit 164).

Thercefore. 1n the printing paper discharge unit 41, when
the above-described lever component 154 installed on the
under side of the paper discharge tray unit 160 and installed
adjacent to the guide component 163 1s pulled in the Torward
direction or pushed in the backward durection of the printing
paper ischarge unit 41, the paper discharee tray unit 160
can shide on the tray guide plate unit 161 along the shaft 161
in the forward and backward directions of the printing paper
discharge unit 41.

For this reason. the tray cumde plate 170 of the tray guide
plate unit 161 s constructed with a roller puide 17013, by
bending the other end of the plate 17010 U-shape in parallel
with the shall 171, Theretfore. the roller 168 of the paper
discharge tray unit 166 which rolls on the tray guide plate
170 can be prevented from moving up and down by means
of the roller emde 1708 of the tray gude plate unit 161.

On the Tront end of the encagement plate 162 of the paper

discharge tray unit 160, a gencrally U-shaped inchinable tray
172 15 istalled. which rotates freely and which constitutes
the front ot the paper discharge tray umt 166,
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The inchinable tray 172 is connected with the engagement
plate 162 of the paper discharge tray unit 160 1n a hinged
relationship by mterposing a cylindrical engagement pro-

jection 172A of the tray 172 between the first and second

engagement projections 162A and 1628 of the engagement
plate 162 and passing a shaft component (not shown)
between the projections 162A and 162B. so the nclinable
tray 172 can be rotaled on the shalt component mn a direction
perpendicular o the forward and backward directions of the
printing paper discharge onit 41.

The tray guide plate 170 of the tray guide plate unit 161
is constructed with a convex scection 170A. The convex
section 170A 1s constructed by bending a section projecting
from the front end of the tray guide plate 170 into a
substantially 7 shape. The convex section 170A has side
walls 170AX and 170AY on which a shaft 173 is supported.
The shaft 173 has installed thereon rollers 174A and 1748
which project slightly {rom the upper surface ot the convex
section 170A.

Therefore, when the paper discharge tray unit 160 shdes
on the tray guide plate unit 161 in the torward direction of
the printing paper discharge unit 41, the inclinable tray 172
shides while the parallel relationship of the tray 172 with the
engagement member 162 15 being mamtained and the tray
172 is being supported on the rollers 174A and 174B. unul
the position of the center of gravity of the tray 172 goes
heyond the rollers 174A and 174A. After the position of the
center of gravity has gone beyond the rollers 174A and
174RB. the mclinable tray 172 can be inclined on the rollers
174A and 174B along the front inclined section of the
convex section 170A of the tray gunde plate untt 161.

Also. in the state in which the inclinable tray 172 has been
inclined along the front inclined section of the convex
section 170A of the tray gumde plate unit 161, when the paper
discharge tray unit 160 slides on the tray guxde plate unit 161
in the backward direction of the printing paper discharge
unit 41, the inchinable tray 172 is rotated on the rollers 174A
and 1748 until the position of the center of gravity of the
ray 172 goes beyvond the rollers 174A and 174A. and then
he inclinable tray 172 becomes paralle] to the engagement
plate 162. Atter the position of the center of gravity has gone
weyond the rollers 174A and 174B. the inclinable wray 172
can slide while it 1s being supported on the rollers 174A and
1748 and the paraliel relationship of the tray 172 with the
cnpacement member 162 15 being mamtained.

Furthermore. in the tray guide plate unit 161, the convex
secion 170A further has a shaft 178 supported on the side
walls 170AX and 170AY at the lower portion of the side
plate of the front inclined section. The shatt 175 has rollers
176A and 1761 installed thercon.

Therefore, in the printing paper discharge unit 41, when
the inclinable tray 172 of the paper discharge tray unit 1660
1s rotated on the rollers 174A and 1748 as a tulcrum so as
to become parallel to the front inclined section of the convex
section 170A of the tray gunde plate unit 161, the under side
of the inclinable tray 172 can be prevented from shding on
the front inclmed section of the convex section T70A of the
tray guide unit 161.

Actually, in the printing paper discharge unit 41 con-
structed as described above, the tray guide plate unit 161 1s
installed in o fixed manner on the video printer device 24 so
that the forward direction of the unit 41 becomes consistent
with the forward direction of the video printer device 24
(1.¢.. the forward direction of the autochanger 20). and the
printing paper discharged within the paper discharge com-
partment 24C of the video printer device 24 15 recerved on
the inclinable tray 172 of the paper discharge (ray unit 1640.
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Therefore. in the printing paper discharge unit 41, 1n the
state in which the elevator plate 33 is 1n the above-described
loading height position and also the engagement member
153 of the printing paper discharge unit drive means 440 15 1o
the above-desceribed paper discharge operation starting-point
position, if the engagement member 153 is moved to o
predetermined position (herenalter reterred to as “a paper
discharge operation front-end position™) provided on the
[ront end of the clevator plate 33. the lever component 154
will be pulled by the engagement member 133 and the paper
discharge tray unit 160 will xhide in the torward direction of
the autochanger 20, Conscquently. the inclinable tray 172 15
inclined along the front inclined section of the convex
section 170A of the tray guide plate unit 161, so the printing
paper discharged on the inchinable tray 172 slides atong the
upper surface of the inclinable tray 172 and can be dhs-
charged outside the video printer device 24,

Also. i the printing paper discharge unit 41, 1t the
engagement member 1533 of the printng paper discharge
unit drive means 40 s moved to a predetermined position
(hereinatter referred to as "a paper discharge operation
back-end position™) provided shightly abead of the paper
discharge starting-point position. the lever component 154
will be pushed by the engagement member 183 and the
paper discharge tray umit 160 will shde m the backward
direction of the autochanger 20, so the inclinable tray 172
can return back to the above-described thitial state.

In this embodiment. since the front inclined section of the
convex section 170A of the wray guide plate unit 161 s
inclined at an angle substantially equal 1o that of the chute
42 (FIG. 2). the printing paper discharged from the inchin-
able tray 172 can shide smoothly along the upper surface of
lhe chute 42,

(1-5) Construction of Controller

As shown in FI1G. 20, in the controller 43, after a drive
voltage supplicd by a power supply 180 has been trans-
formed into a predetermined voltage by a power-supply
board 181, the predetermined voltage is supplied (o a mam
board 182.

The main board 182 can communicate with a control
circuit 183 of the video printer device 24 and with control
circuits 184 and 188 of peripheral devices by means ol. for
example, R$232C communmcation,

Commuand C1 inpul from the above-described service
operation panel 186 provided at the frent end of the base 21
member (FIG. 2) and command C2 input from the above-
described user operation panel 187 are supphied to the minn
board 182.

The main board 182 communicates with the video printer
device 29, and sends a drive signal ST 1o the motor 90 of the
clevator-plate drive unit 34 based on commands C1 and C2.
<o that the motor 9 is driven and the elevator plate 33 15
moved along the guide frame components 30 and 31 1n the
upward and downward directions of the autochanger 20011
NCCCSSArY.

At this time. informabon on the rolation ot the motor 940
is supplicd as a rotation mformation signal 82 from an
encoder 188 provided m the motor Y of the elevator-plate
drive unit 34 to the main board 182,

Also. an output 83 (hereinafter reterred tooas st
clevator-plate position information’™) of a position sensor
(not shown) for sensing a reference sechion provided on the
clevator plate 33 which s located in the starting-pomt
position of the up and down operations (hereinafter relerred
o as “an clevator-plate starting-point posttion’™) provided on
the lower end sections of the guide frame components 30
and 31. and an output S4 (heremafler referred to as “second
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elevator-plate position information”™) of the position sensor
(not shown) for sensing the reference section provided on
the elevator plate 33 which is located 1n the above-described
loading bheight posttion provided on the upper end sections
ol the guide frame components 30 and 31. are supplied to the
main board 182 successively.

Reference plates (not shown) which are constructed with
eenerally U-shaped cutouls are installed on the insides of the
cuide frame components 30 and 31, so that the cutouts
correspond to the height positions of the paper feed tray
compartments 26A (FIG. 3) of the magazine 26 and. a hght
emitling element (not shown) and a light receiving element
(not shown) which are oppased through the reference plate
are installed on the clevator plate 33, The light emitting
clement sends its outpul o a counter circuit (not shown). The
counter circuit counts the number of pulses which appear on
the output of the light receiving element each tme the hight
beam emitted from the light emitting element. upon the
upward and downward movements of the elevator plate 33.
passes through each cutout of the reference plate. The count
result is successively supplied as a count value infformation
stenal S5 1o the main board 182.

Theretore, when the elevator plate 33 moves upward and
downward, the main board 182 can drive and control the
motor 9 of the elevator-plate drive unit 34. based on the
rotation information signal S2 supplied by the encoder 188
of the clevator-plate drive unit 34. At the same time. the
main board 182 references the rough position information of
the elevator plate 33 that is obtained based on first elevator-
plate position information 83, second elevator-plate position
information S4. and the count value information signal 85
Consequently, the amount of movement of the elevator plate
33 can be controlled with accuracy.

Further. the main board 182 sends a control signal §10 to
a loading board 190 as the occasion demands. based on
communication with the video printer device 24 and com-
mands C1 and C2 supplied from the service operation panel
186 or the user operation panel 187

Based on the control signal S10 supplied by the mamn
board 182, the loading board 190 sends a drive signal S to
the motor 124 ot the loading unit 35, when necessary. so that
the motor 124 is driven and theretore the movable plate 122
(FIG. 12) of the loading unit 35 is moved from the above-
described tront-end loading paosition provided on the front
cnd of the elevator plate 33 1o the above-described back-end
loading position provided on the back end of the ¢levator
plate 33. or from the back-end loading puosition o the
front-end loading position.

At this time. the loading board 194 i< supphied with outpul
S12 ¢(hereinafter referred to as “tirst movable-plate position
information’) of a position sensor (not shown} for sensmng a
reference section provided on the movable plate 122 m the
back-end loading position, and output S13  (heremafier
referred to as “second movable-plate position information™)
of the position sensor (not shown} for sensing the reference
section provided on the movable plate 122 1 the front-end
loading posilion.

Therefore. the loading board 199 drives and controls the
maotor 124 of the loading unit 38, based on the control signal
S16 supplied by the main board 182, first movable-plate
position information S12. and second movable-plale posi-
lion information S13. Consequently, the paper feed tray 27
and the ink ribbon cartridge 28 can be pulled out by the
loading unit 35 onto the elevator plate 33 with rehabilny:,
The paper feed tray 27 and the ink ribbon cartridge 28 pulled
oul on the elevator plate 33 can also be reliably housed m the
naper feed tray compartment 26A and the ink ribbon car-
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tridee compartment 268 of the magazine 26. or loaded 1nto
the video printer device 24,

The loading board 1949 sends drive signal §20 to the motor
140 of the printing paper discharge unit drive mcans 40
(FIGS. 16 10 I8) as the occasion demands. based on the
control siegnal S16 supplicd from the main board 182
Thereby. the cengagement member 183 (FIG. 18) of the
printing paper discharge unit drive means 40 18 moved 1n
sequence from the above-described paper discharge opera-
lion starting -poimnt position provided on the front end ot the
clevator plate 33 to the above-described paper discharge
operation front-end position provided in front of the starting-
point position. or from the paper discharge operation front-
end postion to the above-described paper discharge opera-
tion back-end position provided on the back end of the
clevator plate 33, or from the paper discharge operation
front-cnd position 1o the paper discharge operation starting-

pomnt position. Theretore. the paper discharge operation of

the printing paper discharge unit 41 (FIG. 19) 15 thus
executed by the loading board 1940,

In addition o this. an output S21 {herematter referred to
as “first engagcement-member posiiion information™) of a
position sensor (nol shown) for sensing a reference section
provided on the engagement member 153 in the paper
discharge operation back-end posilion. an output 522
(hereimnatter refermred o as “second engagement-member
position information™ ) of the position sensor (not shown) for
sensing the reference section provided on the engagement
member 183 in the paper discharge operation starting-point
position. and an output S23 (hereinatter referred to as “third
engagementl-member position information™) ot the posttion
sensor (not shown) for sensing the reference section pro-
vided on the engagement member 153 1n the paper discharge
operation front-end position, are supplied to the loading
board 1940.

The loading board 194 thus drives and controls the motor
124 of the printing paper discharge unit drive means 40 440
40. bascd on the control signal S10 supphied by the mam
board 182. first engagement-member position information
S21. second engagement-member position information S22,
and third engagement-member position information S23.
Theretore. the paper discharge operation of the printing
paper discharge unit 41 can be executed with reliabilaty.
(2) Construction of Main Board
(2-1) Construction of Main Board

The main board 182 comprises a ROM 200A, a ROM
2008, a RAM 201, and a microcomputer including a micro-
processor 202, as shown in FIG. 21

This microprocessor 202 sends various pieces of 1nfor-
mation through an internal bus 203 and a senal input-outpul
interface 204 to o RS232C communication circuit 208,
bascd on a program stored in the RAM 201. In the commu-
nication c¢ircuil 208, the various pieces of information are
converted to an R§232C communication data format and
then supplied to the control circunt 183 of the video printer
device 24.

In the microprocessor 202, atter information constituted
in an RS232C communication data tormat which 1s supplied
by the control circuit 183 of the video printer device 204 has
been converted 1o an internal data format ot the controller
43. this 1s input through the serial input-output interface 204
and the internal bus 203 o the microprocessor 202,
Thercfore. the microprocessor 202 can communicate with
the control circuit 183 of the video printer device 24.

In the same manner. the microprocessor 202 communi-
cales through an RS232C communication circuit 206 with
the control circuat 184 of the peripheral device and through
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an RS232C communication cwceuit 207 with the control
circuit 185 of the peripheral device.

Further. operation command C1 mput from the service
operation pancl 186 (F1G. 20) and operation command C2
input from the user operation pancel 187 (FIG. 203 are mput
through a parallel input-output interface 208 and the internal
hus 203 to the microprocessor 202.

When. based on the information obtained by conmumuni-
cation with the control cucuils 183, 184, 185 and on
operation commands C1 and C2 supplied by the user and
service panels 186 and 187, if 1t 15 determined that it s
necessary to move the elevator plate 33 up and down. the
microprocessor 202 pulls out the programs stored m the
ROM 200A and the ROM 220B and sends. to a motion
control circuil 210, a target pulse signal S30 (heremaftier
referred 10 as “a target pulse signal™) comprising a prede-
termined number of pulses obtained based on the programs
stored in the ROM 200A and the ROM 22013,

The motion control circuit 210, by sending a control
signal S31 to a motor drive circuit 211 according to {arget
pulse signal S30. causes (he outpul shaft of the motor 90 of
the elevator-plate drive unit 34 to rotate by a predetermined
angle corresponding to the number of pulses ot the target
pulse signal $30. and also controls the motor 9. based on
the rotation information signal 82 supplied by the encoder
186. Above-described first elevator-plate position intorma-
tion S3 and second clevator-plate position information S4
supplied by the position sensors disposed on the upper and
lower end portions of the guide frame components 30 and
31. and above-described count value information signal 55
are input to the parallel input-output interface 208, which
sends these through the internal bus 203 (o the micropro-
cessor 202,

Based on tirst elevator-plate position information S3 and
second elevator-plate posttion information S4. the micro-
processor 202 sends a new target pulse signal 830 to the
motion control circuit 210 as the occasion demands so that
the rotation of the motor M of the clevator-plate drive unil
34 can be controlied with accuracy and. consequently. the
clevator plate 33 15 moved accuralely to the larget herght
position.

Further. il abnormal information 1s obtamed, the macro-
processor 202 sends an error signal S440 10 a display unit (not
shown) comprising an LED, which displays the abnormal
status, |

Actually in the microprocessor 202, for example. in an
operation mode (hereinafter referred to as “a loading opera-
tion mode™) in which the loading operation 1s executed by
the movable pickup 32 (FIG. 2). the motor 90 of the
clevator-plate drive unit 34 1s driven by first senching the
target signal S30 to the motion control circuit 21 according
to the programs stored in the ROM 200A and the ROM
200B. For this reason, the microprocessor 202 causes the
elevator plate 33 to be raised 1o a predetermined posttion
(hereinafter referred to as “an escape position™) slightly
lower than the above-described housing and pull-out height
position corresponding to the paper teed (ray compartment
26A and the ink ribbon cartridge compartment 268 of the
magazine 26 in which a paper leed tray 27 and an ink nbbon
cartridge 28 to be pulled out have been housed.

The microprocessor 202 then causes the motor 124 of the
loading unmit 35 to be driven by sending the control signal
S30 1o the loading board 190 (FIG. 20). so the movable plate
122 (FIG. 12) of the loading unit 38 1s moved to the
above-described back-end loading position.

Further. the microprocessor 202 causes the motor 90 ot
the elevator-plate drive unit 34 to rotate for a predetermined
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number of rotations by sending the target pulse signal S30
to the motion control circutt 210, Thus, the microprocessor
202 causes the elevator plate 33 to be raised (o the above-
described housing and pull-out height position correspond-
mg o the paper feed tray compartment 26A and the ik
ribbon cartridge compartment 268 of the magazine 26 1n
which a paper feed tray 27 and an ink ribbon cartridge 28 to
be pulled out have been housed. Theretore, the micropro-
cessor 202 causes the paper feed tray engagement pawl

129A and the ink ribbon cartridge engagement pawl 129C of

the engagement member 129 (FIGS. 12 and 13) of the
loading umit 35 o engage with the lower end 27A of the
paper feed tray 27 and the lower end 28A of the ink nibbon
cartricddge 28 to be pulled out according to a program.

The microprocessor 202 then causes the motor 124 of the
loading unit 35 o rotate by sendimg control signal S10 to the
loading board 190, Therclore. the microprocessor 202
causes the movable plate 122 of the leading unit 35 to be
moved (o the front-end loadmg position. so that tw paper
feed tray 27 and the mk ribbon cartridge 28 are pulled out
onto the elevator plate 33.

The microprocessor 202 then causes the motor 90 of the
clevator-plate drive unit 34 1o rotate for a predetermined
number of rotations by sending larget pulse signal 30 1o the
motion control circuit 210 Therefore, the microprocessor
202 causes the clevator plate 33 1o be moved to the loading
hetghit position.

Thereatter. the microprocessor 202 sends control signal
S10 to the loading board 199, and then the loading board 190
causes the motor 124 of the loading vnit 38 to rolate.
Therefore. the microprocessor 202 causes the movable plate
122 of the loading unit 35 to be moved to the back-end
loading position so that the paper feed tray 27 and the ink
ribbon cartridge 28 are pushed mio the paper feed tray
insertion opening 24A and the ink ribbon cartnidge mseruon
opening 2418 of the video printer device 24,

Therefore, in the microprocessor 202, the paper leed tray
27 and the ink ribbon cartridge 28 to be pulled out accordimg
10 a program can be loaded mto the video printer device 24.
Thereafter, the paper feed tray 27 and the mk ribbon
cartridec 28 are 1o be mamtained with this state.

Also. m an operation mode (heremnafter referred 10 a8 “a
housing operation mode™) in which the movable pickup 32
ix housed and operated, the microprocessor 202 sends con-
(rol signal $10 1o the loading board T, and then the loading
board 190 causes the motor 124 of the loading unit 38 1o
rotate. Therefore. the microprocessor 202 causes the mov-
able plate 122 of the loading unil 35 o be moved (o the
front-end loading position. so the paper feed tray 27 and the
tnk ribbon cartridge 28 loaded in the video printer device 24
are pulled out onto the elevator plate 33.

The microprocessor 202 then causes the motor 90 of the
clevator-plate drive unat 34 1o rotate tor a predetermined
number of rofations by sending target pulse signal S380 to the
moton control circuit 2140 Theretore. the microprocessor
202 causes the elevator plate 33 1o be lowered o the
above-described housing and pull-out height position cor-
responding 1o the paper teed tray compartiment 26A and the
ink ribbon cartridge compartment 268 of the magazine 26
(t.¢.. the paper feed tray compartment 26A and the ink
ribbon cartridge compartment 2613 of the magazine 26 1mto
which the paper feed tray 27 and the ik ribbon cartridge 28
were loaded).

Further. the microprocessor 202 sends control signal 510
te the loading board 190, and then the loading board 190
causes the motor 124 of the loading umt 38 1o drive,
Therefore. the microprocessor 202 causes the movable plate
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122 of the loading unit 35 to be moved o the back-end
loadmg position.

Thereafter, the microprocessor 202, by sending the target
pulse signal 836 (o the motion control circuit 210. causes the
cicvator plate 33 to be lowered 1o the escape position of the
above-described housing and puli-out height position cor-
responding to the paper feed tray compartment 26A and the
ink ribbon cartridge compartment 268 of the magazine 26.
Therefore, the microprocessor 202 causes the paper feed tray
eneagement pawl 129A and the ink ribbon cartridge engage-
ment pawl 129C of the engagement member 129 (F1GS. 12
and 13) of the loading unit 35 1o be separated from the paper
leed tray 27 and the ik ribbon cartridge 28.

Therefore, the microprocessor 202 can cause the paper
feed tray 27 and the ink ribbon cartridge 28 pulled out on the
clevator plate 33 to be housed 1n a corresponding paper feed
tray compartment 26A and a corresponding ink ribbon
cartridge compartment 26183 of the magazine 26. so that the
paper feed tray 27 and the ik ribbon cartridge 28 which had
been loaded into the video printer device 24 can be returned
back to the magazme 26.

Further, in an operation mode (hereinafter reterred to as ™a
paper discharge operatton mode”) 1n which the printing
paper discharge unit 41 (FIG. 19} 15 caused to execute the
paper discharge operation. the microprocessor 202 sends
control signal S14 1o the loading board 190, and the loading
hboard 190 causes the motor 140 of the printing paper
discharge unit drive means 40 (FIG. 18) to rotate. Therciore,
the microprocessor 202 causes the engagement plate 133 of
the printing paper discharge unit drive means 40 to move (o
the paper discharge tront-end position, so the printing paper
discharged on the mchinable tray 172 of the paper discharge
tray unit 160 of the printing paper discharge unit 41 (FIG.
19) can be discharged outside the autochanger 20 through
the paper discharge opening 33A of the elevator plate 33 and
the chute 42.

The microprocessor 202 then sends control signal S10 1o
the loading board 190, and then the loading board 194
causes the motor 140 of the printing paper discharge unit
drive means 40 to rotate. Therefore. the microprocessor 202
causes the engagement member 183 of the printing paper
discharge unit 41 0 be moved to the paper discharge
aperation back-end position. so that the paper discharge tray
unit 161 of the printing paper discharge unit 41 15 pushed
back lo 1ls beginning position.

Further, the microprocessor 202 sends control signal S10
0 the loading board 190, and then the loading board 190
causes the motor 140 of the printing paper discharge unit
drive means 40 to rotate. Therefore, the microprocessor 202
causes the engagement member 1383 of the printing paper
discharge unit drive means 40 to be returned to the paper
discharge operation starting-point position. Theretore. when
the elevator plate 33 moves thereafter. the microprocessor
202 causes the engagement member 133 of the printing
paper discharge unit drive means 40 to move treely up and
down withoul contacung the lever component 154 of the
printing paper discharge unit 41.

(2-2) Microprocessor Operation Procedure

The autochanger 20 has a normal mode in which the video
printer device 24 s caused to execute various operations
such as printing by operating the switch of the user operation
panel 187 (FIG. 20), and an idling mode in which the video
printer device 24 is caused to execule printing in sequence
without having recourse o the switch operation of the user
operation panel 187, for example. as in the case of a
demonstration.

When the normal mode is selected by the switch operation
of the service operation panel 186 (FIG. 200, the micropro-
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cessor 202 will execute stand-by mode processing routine
RT1 shown tn FIG, 22 atter the paper feed tray 27 and the
ik ribbon cartridee 28 have heen loaded into the video
priter device 24,

In step SPIL. stand-by mode processing routine RTL is
starled and. in step SP2. the macroprocessor 202 wails for
operation command C2 1o be mput from switches operation
on the user operation panel 187,

When operation command signal C2 15 input at step SP2.
lhe microprocessor 202 proceeds 1o step SP3 1o determune 1t
inpul operation command signal C2 13 an operation com-
mand for causing the video printer device 24 to execute
printing.

I a negative resultis oblamed at step SP3 (i.e.. excepl tor
the case where the input operation command signal C2 18 an
aperation command executing printing), the microprocessor
202 proceeds to step SP4. In step SP4. the microprocessor
202 sends a control signal based on the mput operation
command signal C2. (0 the video printer device 24,
thereatier, proceeds to step SPSC (o determine i the opera-
ton has been completed. Only 1if an atfirmative result 18
obtained. the processing retarns to step 52 to wait for the
next operation command signal C2.

COm the contrary. 1l an athirmative result s oblained 1n step
SP3 (1.c.. i case where the input operation command signal
C2 15 an operation command signal executing printing). the
microprocessor 202 proceeds o step SP6 10 send an opera-
tion command {or causing printing to be executed to the
control circunt 183 (FIGL 21) of the video printer device 24
through the R8232C communication circunt 205 (FIG. 21).
SO printing s started.

Thercatter. the microprocessor 202 proceeds to step SP7
to wait for the completion of printing operation of the video
printer device 24, based on the information obtained by
communicating with the control circunt 183 of the video
printer device 24. When the microprocessor 202 determines
that the printing operation has been completed. it proceeds
o step SP8. in which 1t is determined 1f a sheet of printing
paper remains in the paper teed tray 27 loaded in the video
printer device 24, based on mformation obtained by com-
munication with the control ctreunt 183 of the video printer
device 24,

If 4 negative result is obtained at step SP8. the micropro-
cessor 202 determines that a sheet of printing paper is in the
paper feed tray 27 loaded 1n the video printer device 24 and
return to step SP2. In step SP2. the microprocessor 202 waits
for the next operation command signal C2 again.

It an affirmatve result if obtaimed in siep SP8. the
microprocessor 202 determines that there 1s na sheet of
printing paper i the paper teed tray 27 loaded in the video
printer device 24 and proceaeds to step SP9. In step SP9, the
microprocessor 202 sends tarpet pulse signal 530 to the
motion control curcutt 210 (FI1G. 21) and control signal S14
to the loading board 190, Theretore. the microprocessor 202
causes the movable pickup 32 to execute the above-
described housing operation and loading operation 1n
sequence. so that the paper feed tray 27 and the ik ribbon
cartridee 28 loaded in the video printer device 24 are
changed 1o another paper teed (ray 27 and ink nbbon
cartiidge 28 housed 1n the magazine 26.

In step SP10. the microprocessor 202 determines it there
1s a sheet of printing paper in the paper feed tray 27 newly
loaded 1in the video printer device 24, based on information
obtamed by communication with the control curcuit 183 of
the video printer device 24, It an athirmative result 1s
obtamed. the processing returns 1o step SP20 m which the
micraprocessor 202 waits for new operation command sig-
nal C2.
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On the contrary, if a negatve result s obtained m step
SP10. the microprocessor 202 proceeds to step SPI and
determine if the changing operation of the paper feed tray 27
and the ink ribbon cartridge 28 has occurred three times i
step SPY.

If a negative result 1s oblained 1 step SPH (1e.. m case
where the paper teed tray change has occurred within three
times). the microprocessor 202 returns to step SP9. i which
the paper feed tray 27 and the ik ribbon cartnidge 28 are
changed.

On the contrary. if an aflirmative result 1s obtained i step
SPH1 (i.e.. a case where, mn spite of the third-tume change of
the paper feed tray, printing paper has not been housed in the
paper feed tray 27 loaded 1n the video printer device 24). the
microprocessor 202 proceeds o step SP12. In step SP12. the
microprocessor 202 sends error signal S40 to the display
unit, and after the occurrence of an error has been displayed.
stand-by mode processimg routine RT1T 1s ended.

While, il the wdling mode 18 sclected by the swilch
operation of the service operalion panel 186 (F1G. 20),
idhing mode processing routine RT2 shown in F1G. 23 will
be executed m the microprocessor 202 hy switch operation
on the service operation panel 186.

In step SP20. idling mode processing routine RT2 is
started and. in step SP21. the microprocessor 202 determines
if printing paper has been supplied 1o the video printer
device 24, based on information obtained by communication
with the control circuit 183 (FIG. 21) ot the video printer
device 24.

If a pegative result 1s obtamed in step SP21. the micro-
processaor 202 proceeds o step SP22. In step SP22, the
microprocessor 202 sends target pulse signal S30 10 the
motion control circuit 210 and control signal S10 o the
loading board 190. Therefore. the microprocessor 202
causes the movable pickup 32 to execute the above-
described housing operation and  loading  operation 1n
sequence. so that the paper teed tray 27 and the ink ribbon
cartridge 28 loaded m the wvideo printer device 24 are
changed to another paper feed tray 27 and ink nbbon
cartridge 28 housed in the magazine 26.

Then. the microprocessor 202 proceeds to step SP23. and
determines if printing paper has been housed mn the paper
feed tray 27 changed in step SP22. based on information
oblained by communication with the control circuit 183
(FIG. 21) of the video printer device 24.

[f a negative result 1s obtamed 1n step SP23. the micro-
processor 202 proceeds o step SP24 and determine 1f the
changing operation of the paper teed tray 27 and the mk
ribbon cartridge 28 in step SP22 has occurred three times.

It a negative result 1s obtained in step SP24 (1.e.. in case
where the paper feed tray change has occurred within three
times). the microprocessor 282 returns o step SP22. 1In step
SP22. the paper feed tray 27 and the ink ribbon cartrnidge 28
are changed again.

Om the contrary, 1f an affirmative result 15 obtained m step
SP24 (i.c.. a case where, 1 spite of the third-1ime change of
the paper teed tray, printing paper has not been housed m the
paper feed tray 27 loaded in the video printer device 24), the
microprocessor 202 proceeds to step SP2S. In step SP25. the
microprocessor 202 sends error signal S48 (FIG. 21) 1o the
display unit, and after the occurrence of error has been
displayed. 1dling mode processing routine RT2 s ended.

Further. 11 an affirmative result s abtained i steps SPP2I
and SP23. the microprocessor 202 proceeds to step SP26.
which the video printer device 24 15 caused 1o execule a
prmnting operation by communicanion with the control cireutt
183 (FIG. 21) of the video printer device 24, Then. the
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microprocessor 202 proceeds to step SP27 and determines af
this printing operation is completed.

' confirming that the printing operation of the video
printer device 24 s completed at step SP27. the micropro-
cessor 202 proceeds (o step SP28 and determine if the video
printer device 24 15 normal or abnormal. based on mtorma-
tion with the control circuit 183 of the video printer devicee
24,

I a negative result is oblained at step SP28. the micro-
processar 202 proceeds o step SP29 and determine 1f the
cause of an abnormalily 1s due o a shortage of printing paper
by determining whether or not printing paper remains i the
paper feed ray 27 housed in the video printer device 24,

(n the contrary. if a negative result 18 obtamed at step
SP29 (i.c.. it is determined that the cause of the abnormality
is because of the shortaze of prninting paper), the micropro-
cessor 202 returns o step SP22,in which the paper feed tray
27 and the ink rihbon cartridge 28 are changed.

It an aflirmative result 15 obtained at step SPP29. the
micraprocessor 202 proceeds to step SP3# and determine o
an operation command (hereinafier referred to as an 1dling
made stop command) such as for stopping this idiing mode
is inpul or not during a period of time from the start of 1dling
processing routine RT2 to this time.

I a negative result 1s obtained at step SP30 (L.c. 1t 1s
determined that the wdling mode stop command has not been
input). the microprocessor 202 returns to step SP26. In step
SP26. a loop of SP26-SP27-SP28-SP30-SP26 15 repealed
until an affirmative result is obtained at step SP28 or SP30.
Thercfore. the video printer device 24 1s caused to execute
the printing operation repeatedly by the microprocessor 202

On the contrary. if an affirmative result 1s obtained at step
SP30 (i.e.. it is determined thal the 1dling mode stop com-
mand was input). the microprocessor 202 retums (o step
SP31. In step SP31. the microprocessor 202 causes the
movable pickup 32 to execute the above-described housing
operation by sending drive signal S1 to the motor 9 of the
clevatar-plate drive unit 34 and control signal S10 1o the
loading board 190, In step SP32. the microprocessor 2002
causes the elevator plate 33 10 move to the above-descnibed
clevator-plate  starting-point position by sendiitg control
signal S1 to the motor 90 of the elevator-plate drive unit 34,
Thereafter, the microprocessor 202 advances (o step SP33
and c¢nds idling mode processing routine RT2.

{3) Opceration of First Embodiment

In the construction described above, if the normal mode
is selected in the initial state in which the paper feed tray 27
and the ink ribbon cartridge 28 have not been loaded mto the
video printer device 24. the elevator plate 33 s at the
clevator-plate starting-point position. and the movable plate
122 (FIG. 12) of the loading unit 35 15 at the front-end
loading position. the microprocessor 202 first sends target
pulse signal $30 to the motion control circuit 21, as shown
in FIG. 24, so that the clevator plate 33 1s then caused to be
raised 1o the above-described escape position (time TO to
T1) of the housing and pull-out herght position correspond-
ing to a first paper feed tray compartment 26A and a tirst ik
ribbon cartridee compartment 2613 of the magazine 26 1
which a first paper feed tray 27 and a first mk nbbon
cartridee 28 which are to be pulled out have been contained.

Then. the microprocessor 202 sends control signal S10 1o
lhe loading board 190 (FI1G. 200, and the movable plate 122
(FIG. 12) of the loading unit 35 15 then moved Lo the
above-described back-end loading position (ime T1 10 12).

The microprocessor 202 further sends target pulse signal
S30 10 the motion control circuit 2168 (FIG. 21). and the
elevator plate 33 is then raised o the housing and pull-out
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height position corresponding to the first paper feed tray
compartment 26A and the frst ink ribbon cartndge com-
nartment 26B of the magazine 26 in which the first paper
feed tray 27 and the first ink ribbon cartridge 28 which are
to be pulled out have been contamed. Theretore. the micro-
processor 202 causes the paper feed tray engagement pawl
129A and the ink ribbon cortridge engagement pawl 129C ot
the engagement member 129 (F1G. 13) of the loading unit 35
lo engage with the lower end 27A of the tirst paper teed tray
27 and the lower end 28A of the first ink ribbon cartridge 28
(o be pulled out (ime T2 10 T3).

The microprocessor 202 sends control signal ST o the
loading board 194 (FIG. 20) and the movable plate 122
(FIG. 12} of the loading unit 3§ is then moved to the
front-end loading position. so that the first paper feed tray 27
and the first ink ribbon cartridge 28 1o be pulled out can be
pulled out of the magazme 26 1o a predetermined position on
the clevator plate 33 (time T3 1o T4).

The microprocessor 202 further sends target pulse signal
S30 to the motion control circuit 210, and the elevator plate
33 is then raised to the above-described loading height
position (time T4 to TS).

The microprocessor 202 further sends control signal 516
to the loading board 194 (FIG. 20) and the movable plate
122 (FIG. 12) of the loading unit 35 1s then moved o the
back-end loading position (time TS to T6). so that the hrst
paper feed tray 27 and the first ink nbbon cartridge 28 pulled
out on the clevator plate 33 can be pushed from the paper
feed tray msertion opening 24A and the ink ribbon cartridge
insertion opening 248 of the video printer device 24 into the
video printer device 24. In this manner, the first paper feed
tray 27 and the ink ribhon cartridge 28 can be loaded mnto the
video printer device 24,

Thereatter, the microprocessor 202 moves 1o the above-
described idling mode with respect to FIG, 23 (time T6 to
T7). while mamtaining this state.

Al this time, the microprocessor 202 causes the engage-
ment member 153 of the printing paper discharge umt dnve
means 40 to move from the paper discharge operation
starting-point position to the above-described paper dis-
charge operation front-end position (time T7 to T8) by
sending control signal S16 to the loading board 190 (FIG.
20 as the occasion demands. Thereafter. by sending control
stanal S10 (o the loadimg board 190 again. the engagement
member 153 of the printing paper discharge unit drive means
40 (FIG. 18) 1s moved to the paper discharge operation
back-end position (time T8 to T9). By sending control signal
S10 to the loading board 19 again, the engagement member
153 of the printing paper discharge unit drive means 44 1s
moved (o the paper discharge operation starting-point posi-
tion (time T9 to T16). In this manner, the printing paper
discharged on the inclinable tray 172 of the printng paper
discharee unit 41 (FIG. 18) is discharged outside the
autochanger 20,

Further. the microprocessor 202 moves to the adling mode
acain (time T10 to TI1) after completion of this paper
discharge operation. and if. based on imformation oblained
by communication with the control circuit 183 (FIG. 20) of
the video printer device 24, the microprocessor 202 deter-
mines (hat there 18 no printing paper in the {irst paper feed
tray 27 loaded in the video printer device 24, 1t sends control
signal $10 10 the loading board 190 (FIG. 24, so that the
movable plate 122 (FIG. 12) of the loading unit 34 18 maoved
to the front-end loading position. Therefore. the micropro-
cessor 202 causes the fiest paper feed tray 27 and the first ink
ribbon cartridge 28 loaded in the video printer device 24 to
he pulled out onto the elevator plate 33 (time TIH to T12).




3.895,157

29

The microprocessor 202 then sends target pulse signal
S360 to the motion control circuit 210 (FICG. 21). so that the
clevator plate 33 s then lowered to the housing and pull-out
herght position corresponding to the first paper feed tray
compartment 26A and the first ink nibbon cartridge com-
partment 268 of the magazme 26 i which the first paper
feed tray 27 andd the first ink ribbon cartridge 28 have been
housed 1in advance (ime T12 to T13). Thereatter. the lirst
naper leed tray 27 and the first mk ribbon cartridge 28 are
moved mto the magazine 26 by moving the movable plate
122 (F1G. 12) of the loading unit 35 to the back-end loading
position by sending control signal S10 o the loading board
190 (F1G. 20)(time T13 1o T14).

Further. the microprocessor 202, by sending target pulse
stenal $30 to the motion control circunt 210 (FIG. 21).
causes the elevator plate 33 to be lowered 1o the escape
posttion of the above-described housing and pull-out herght
position. Thercetore, the microprocessor 202 causes the paper
feed tray engagement pawl 129A and the ink ribbon car-
tridee engagement pawl 129C of the engagement member
129 (FIG. 13) of the loading unit 35 (0 be disengaged trom
the first paper teed tray 27 and the first ink ribbon cartnidge
28 (ime T4 to T1S8).

Thercatter. atter the movable plate 122 (FIG. 12) of the
lvading unit 35 has been moved (o the front-end loading
posilion by sending control signal S10 1o the loading board
190 (FI1G. 20)(time T15 to T16). the microprocessor 202, by
sending target pulse signal $30 (o the motion control circuit
210 (FIG. 21). cavses the elevator plate 33 (0 be fowered to
the escape position of the housing and pull-out height
position corresponding o a new second paper feed tray
compartment 26A and a new second ink ribbon cartridge
compartment 268 of the magazine 26 in which a new second
paper feed tray 27 and a new sccond ink ribbon cartridge 28
have been housed (ume T16 o T17).

The microprocessor 202 then causes the movable plate
122 (FIG. 12) of the loading unit 35 to move o the back-end
loading position by sending the control signal S10 1o the
loading board 190 (FIG. 20)tume T17 1o T18).

Further, the microprocessor 202, by raising the elevator
plate 33 to the housing and pull-out height position corre-
sponding to the second paper feed tray compartment 26A
and the second 1nk ribbon cartridge compartment 26B of the
magazine 26 by sending target pulse signal S30 10 the
motion control creunt 210 (F1G. 21). causes the paper feed
ray ¢ngagement pawl 129A and the ik ribbon cartridge
cneagement pawl 129C of the engagement member 129
(F1G. 13) of the loading unit 35 to engage with the lower end
27A of the second paper feed tray 27 and the lower end 28A
of the second ink ribbon cartridge 28 (lime T18 to T19).

Further. the microprocessor 202 sends control signal S10
to the foading board 190 and the movable plate 122 (FIG.
12) of the loading unit 35 is then moved to the front-end
loading position, so that the second paper feed tray 27 and
lthe second ik nibbon cartridge 28 are pulled out onto the
elevator plate 33 (ime T19 to T20).

Atfter the elevator plate 33 has been raised o the loading
height position (time T20 10 T21) by sending target pulse
signai S30 to the motion control circuil 210 (FIG. 21, the
microprocessor 202 sends control signal $10 o the loading
board 190, and then the movable plate 122 of the loading
unit 35 1x moved (o the back-end loading position (time T21
(v T22). Theretore, the microprocessor 202 loads the second
paper leed tray 27 and the second ink ribbon cartridge 28
from the paper fteed tray insertion opening 24A and the ink
ribbon carlridge msertion opening 248 of the video printer
device 24 into that video printer device 24, and then ends the
change of the paper {eed tray 27 and the ink ribbon cartridge
28.
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In this way, the microprocessor 202 repeats the same
operations (time T6 to T22) and causes the video printer
device 24 to execute prinfing 1 seqguence. based on the
operation of the vser operation panel 187.

(4} Effects of First Embodiment

Accordmg to the above-described construction. the mov-
able pickup 32 (FIG. 2) capable of conveying the paper feed
tray 27 and the ink nbbon cartridge 28 1 the upward and
downward directions and the forward and backward direc-
tions of the autochanger 20 s provided. the paper feed ray
27 and the mk ribbon cartridge 28 housed m the magazine
26 or loaded m the video printer device 24 are pulled out
onto the elevator plate 33 by means ot the movable pickup
32, the paper feed tray 27 and the ink ribbon cartridge 28
pulled out are conveyed to the predetermined height posi-
tions corresponding to the paper feed tray 1insertion opening
24A and the ink ribbon cartnidge msertion opening 248 of
the video printer device 24 and then the paper feed tray 27
and the ink ribbon cartridge 28 pulled out on the elevator
plate 33 are loaded into the video printer device 24 or housed
in the magazme 26. Accordingly. the paper teed tray 27 and
the 1nk ribbon cartridge 28 can be changed without having
recourse to wnterventiion by an operator. so there can be
realtzed an autochanger by means of which the video printer
device 24 can be operated continuously without having
recourse Lo mlervention by an operator tor a long period of
time.

Further, the paper feed tray 27 and the ik ribbon cartndge
28 can be mamtamed with the same position relationship as
that 1n the state that the magazine 26 1s loaded i the video
printer device 24. so that the complicated position matching
15 not necessary during conveyance between the video
primter device 24 and the magazme 26. Therefore. the
autochanger 20 can be constituted easily.

Further, the magazine 26 1s so constructed that a plurality
of magazine units 60 (FIGS. 4 and §) arc successively
stacked. so that the magazine 26 having the desired number
of stages can be constructed. Therefore, the autochanger
which can contain a large number of paper feed trays 27 and
the ink ribbon cartridges 28 can be realized.

Further, the printed printing paper. which 1s discharged
into the paper discharge compartment 24C based on the
driving power given from the printing paper discharge unit
drive means 40 (FIG. 18) of the movabie pickup 32 (FIG. 2).
ix discharged to the outside of the autochanger 20 through
the paper discharge opening 33A of the elevator plate 33 and
the chule 42, so that the autochanger which can continuously
drive the video printer device 24 without having recourse to
imtervention by an operator for a long period of hme.

Further. the engagement member 129 (FIG. 13) ot the
loading unit 35 is made from the clasticity material and the
paper feed tray 27 and the ink ribbon cartridge 28 loaded in
the video printer device 24 are supported while urging by the
engagement member 129, so that the paper feed tray 27 and
the ink rnibbon cartridge 28 can be positioned in the video
printer device 24 at the autochanger 20 side.

Farthermore, the screws HH9BX, 119BY are put tghtly
into each through hole 30B. 31B of the gude rame com-
ponents 3, 31 through the adjuster screws 1T9A X, 119AY.
so that the elevator plate 33 can be fixed to the gurde frame
components 30, 31. Therefore, the trouble 1n the conveyance
can be prevented previously.

(3) Other Embodiments

(5-1) The embodiment discussed above have dealt with the
case where the video printer device 24 1s disposed upward
of the magazine 26. However., the present invention s not
limited to thns, but the video printer device 24 can also be
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disposed in various positions such as the down, left, and
right positions of the magazine 26.

In this case. for example. if the video printer device 24 18
disposed on the left side or right side of the magazine 26. the
autochaneer is constructed so that the movable pickup 32
can be moved in the forward and backward divections. left
and right directions. and upward and downward directions
of the autochangeer.

(5-21 Also. the embodiment discussed above have dealt with
the case where a single video printer device 24 has been
employed. However, (he present invention is not limited to
this. bul two or more video printer devices 24 can alse be
emploved. In such a case. if the first video printer device 24
(ails. the second or other video printer device can be used as
a back-up device. Therefore. the device can be operated
more reliably without having recourse to mtervention by a
person for a long period of time. so overall relhiabiity of the
device can be enhanced.

(5-3) Further. the embodiment discussed above have deall
with the case where the paper feed tray 27 and the ink ribbon
cartridee 28 are conveyed together by means of the movable
pickup 32. However. the present invention is ot hmiated to
this. but the movable pickup 32 can be constructed such that
the paper feed tray 27 and the ink ribbon cartridge 28 can be
conveyed separately. and the paper teed tray 27 and/or the
ink ribbon cartridge 28 can be changed by means of that
movable pickup 32.

In such a case. there can be realized an autochanger by
means of which printing 1s performed on a sheet of desued
printing paper selected by a user, by preparing vanous kinds
of sheels of printing paper different in paper quality and size.
(5-4) Further, the embodiment discussed above have dealt
with the case where the magazine 26 is clastically pushed
against the magazine tixing table 25 by means of the elastic
force resulting from the combination of the generally
U-shaped trame component 65 (FIG. 6) and the generally
U-shaped plate spring 67 (FIG. 6). However, the present
invention is not Jimited to this. but various elastic means
such as a coil spring can also be employed as means for
applying an elastic force 1o the magazine 26. as long axs the
magazine 26 can be pushed elastically against (he magazme
fixing table 25
(5-5) Further. the embodiment discussed above have dealt
with the case where the engagement member 129 of the
loading unit 35 shown in FIG. 13 has been employed i the
above-described embodiment. However. the present invent-
tion is not limited to this, but an engagement member 230
such as that shown in FIGS. 25, and 26 can alse be
cmployed.

More particularly, the engagement member 230 has
| -shaped paper feed tray engagement pawls 230AX and
230AY at its longitudinal end opposing the paper feed tray
27. The engagement member 230 engages with the paper
feed tray 27 by hanging paper feed tray engagement pawls
230AX and 230AY on the lower end of the front wall 27A
of the paper feed tray 27.

In this case. a generally U-shaped. pmn holding component
231 is installed in a fixed manner on the front of the
engagement member 230 between paper feed tray engage-
ment pawls 230AX and 230AY. and also a cylindrical pin
232 is inserted through the through holes (not shown)
coaxial formed in the back wall 231A of the pin holding
component 231 and in the main engagement member 2305,

A E ring 233 is installed on the pin 232 and a coil spring
234 is interposed between the E ring 233 and the front wall
2318 of the pin holding component 231, Because of the
clastic torce of the coil spring 234, the pin 232 has an elastic
force i the backward direction ot the autochanger 24,
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As will be seen from FIG. 26. since. 10 the engagement
member 230, a force can be applied from the pm 232 to the
paper feed tray 27 in the state in which the paper feed tray
engagement pawls 230AX and 230AY have been hung on
the lower end of the front wall 27A of the paper feed tray 27,
the engagement member 230 can reliably engage with the
paper feed tray 27 and. with this state. the paper feed tray 27
can be positioned reliably within the paper feed tray 1nser-
tion opening 24A of the video printer device 24,

In addition o the above construction, as shown in FIG.
27. the engagement member 230 is further formed with «
hent section 230C. and a generally U-shaped pin holding
component 240 is installed in a fixed mannper on the upper
surface of the bent section 230C. The bent section 230C 18
formed by bending the longitudinal other end of the engage-
ment member 230 opposing the ink ribbon cartridge 28 1n
paralle]l with the ink ribbon cartridge 28 housed i the
magazine 26 and in the shape of the letter ..

A venerally U-shaped pawl component 241 15 instatled on
the [ront surface of the back wall 240A of the pin holding
component 240, and the pawl component 241 15 formed at
the lower portion thereof with generally L-shaped ink nbbon
cartridge engagement pawls 241BX and 242BY.

Further. a cylindrical pin 242 is inserted through the
through holes (not shown) coaxial formed in the front and
back walls 2408 and 240A of the pin holding component
240 and in the front and back walls 241A and 241B ot the
pawl component 241, and the E-ring 243 is installed on the
mn 242.

Further, a coil spring 244 is interposed between the E-ring
243 and the front wall 240B of the pin holding component
240. Because of the elastic force of the coil spring 244, the
pin 242 has an elastic force in the backward direction of the
autochanger 20,

As will be seen from FIG. 27, since, n the engagement
member 2360, a force can be applied from the pin 242 to the
ink ribbon cartridge 28 in the state m which ink ribbon
cartridee engagement pawls 241BX and 241BY have been
ung on the lower end of the front wall 28A of the ink nbbon
cartridge 28, the engagement member 230 can reliably
engage with the ink rihbon cartridge 28 and, with this state.
the ink ribbon cartridee 28 can he positioned reliably within
the ink ribbon cartridge insertion opening 24B of the video
printer device 24,

(5-5) The embadiment discussed above have dealt with the
case where the magazine unit 60 is composed of a generally
U-shaped. paper feed tray compartment forming portion
60A and a generally N-shaped. ink ribbon cartridge com-
partment forming portion 60B. However, the present inven-
tion 1s not limited to this. but if a plurality of magazine units
60 is stacked to form the magazine 26. other types of the
construction can be applied to the construction ot the
magazine unit.

(5-6) The embodiment discussed above have dealt with the
case where the mechanical flag 71 is constituted as shown
FIG. 7. However. the present invenlion 1s not only limited to
this, but if the state changes from the mial state set when
the paper feed tray 27 contained in the paper feed tray
compartment 26A of the magazine 26 is conveyed. other
types of the construction can be applied 1o the construction
of the mechanical flag.

(5-7) The embodiment discussed above have dealt with the
case where the mechanical flag 71 is provided only at the
vateway of the paper feed tray compartment 26A side of the
magazine 26. However, the present invention is not only
limited to this. but the mechanical flag can be provided also
at the ink ribbon cartridge compartment 26B side. or can be
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provided at both of the paper feed tray compartment 26B
side and the ink ribbon cartridge compartment 26B side.
(5-8) The embodiment discussed above have dealt with the
case where the eenerally U-shaped supporting component
66 as shown i FIGS. 6 and 7 15 lixed to the frame
component 65, so that the top of the magazine 26 is fixed at
the determined position. However. the present invention is
nol only himited to this. but other construction and mstalla-
tion positton can be applied 1o the construction of the
supporting component 66 and the istallation position ot the
supporting component.

(5-9) The embodiment discussed above have deall with the
case where the printing paper discharge untt 1s constituted as
shown in FI1Ge 18 However. the present invention is not only
limited to this. but of the printed printing paper discharged
into the video printer device 24 can be discharged as the
accasion demands. other construction can be applied to the
construction of the printing paper discharge unit 41.

(6) According o this mnvention, the autochanger for chang-
ing the paper teed tray and the ink ribbon cartridge which are
loaded n the video printer device as the occasion demands,
comprses: a magazine having a plurality of tray compart-
ments corresponding to the shape of the paper feed tray
and/or a plurality ot cartridge compartments corresponding
to the mk nbbon cartnidee; and conveyance means for
conveying the paper teed tray and/or the ink ribbon cartrdge
between the video printer device and the magazine. so that
the paper feed tray and/or the ink ribbon cartridge of the
video printer device can be changed as the occasion
demands. Theretore. the autochanger which can continu-
ously drive the video printer device without having recourse
to mtervention by an operator for a long period of time can
be realized.

Further. according 1o this invention. in the autochanger for
changing the paper feed tray and the ink ribbon cartridge
which are loaded in the video printer device as the occasion
demands. the paper feed tray and the ink ribbon cartridge
can be contained 1 the magazine with the same position
relationship as when the paper feed tray and the ink ribbon
cartridge are loaded in the video printer device. so that the
complicated processing of position determinalion during
conveyance between the video printer device and the maga-
z1ne 15 nol necessary. Theretore, the autochanger which can
continuously drive without having recourse o mtervention
by an operator for a long pertod of times can be realized with
simple constructuon.

Further. according to this invention. the autochanger for
changing the paper feed tray and the ink ribbon cartridge
loaded in the video printer device as the occasion demands.,
comprises: a magazine having a plurality of tray compart-
ments tor containing paper teed tray and a plurality of
cartridge compartments for containing the ink ribbon car-
irrdge: and conveyance means for conveying the paper feed
tray and the ik ribbon cartridge between the magazine and
the video printer device, At the same ume. a plurality of
projechions ol a frst magazine unit are cngagced with a
pluralilty ol engagement holes of a second magazine unil, out
of a plurahily ol magazine units of which a plurality of
projections are tormed atl the top surface and a plurality of
engagement holes are mceluded at the bottom surface, to
form the magazine units of which a plural stages are stacked.
Theretore. the paper feed tray and/or the ink ribbon cartridge
of the video printer device can be changed as the occasion
demands. and simultaneously, the magazine having the
desired number of stages can be formed. so that the
autochanger, which can continuously drive the video printer
device withoul having recourse by an operator for a long
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period of fimes, and in which the magazine can maintain the
paper feed tray and the ink ribbon cartridge, can be realized.

Further, according to this invention, the autochanger for
changing the paper feed tray and the ink ribbon cartridge
which are loaded in the video printer device as the occasion
demands. comprises: 4 magazine having a plurality of tray
compartments for containing paper teed tray and a plurahity
of cartridge compartments for contaming the ink ribhon
cartridge: conveyance means tor conveying the paper feed
tray and the mk ribbon cartridge between the magazine and
the video printer device: and discharge means. which s
allocated 1n a paper discharge compartment of the video
printer device discharging printed sheets of printing paper.
for discharging sheets of printing paper mnto the outside of
the video printer device via a chute. by conveying sheets of
printing paper discharged into a paper discharge compart-
ment {rom the paper discharge outlet of the video printer
device to shide 1t mnto the chute provided in the conveyance
means. based on a driving power which 1s supplied from the
conveyance means when the printed sheet of printing paper
of the vuleo printer device 1s dischareed to the paper
discharge compartment ot the video printer device in the
state that the conveyance means i1s positioned at the prede-
termined position corresponding to the video printer device.
Theretore. the paper teed tray and the ink nibbon cartridge
loaded in the video printer device can be changed as the
occaston demands. and at the same time, the printed printing
paper which 1s discharged into the paper discharge compart-
ment of the video printer device can be discharged to the
outside of the device, so that the autochanger which can
continuously drive the video printer device without having
recourse by an operator for a long period of times can be
realized.

Further. according to this invention. the autochanger for
changing the paper feed tray and the ink ribbon cartridge
which are loaded 1n the video printer device as the occasion
demands. compnises: a magazine having a plurality of tray
compartments for containing paper feed tray and o plurality
of cartndge compartments {or contaming the ink ribbon
cartndge: and convevance means for conveying the paper
feed tray and the ink ribbon cartridge between the magazine
and the video printer device. Theretore. the paper feed tray
and the ik ribbon cartndge loaded in the video printer
device can be changed as the occasion demands. so that the
autochanger which can continuously drive the video printer
device without having recourse by an operator for a long
period of times can be realized.

Further. the conveyance means comprises: the engage-
ment means for engagmg and supporting the paper feed tray
and the mk ribbon cartridge during conveyance of the paper
teed tray and the ink nbbon cartridge: first urzing means.
which is provided n the engagement means. for urging the
paper teed tray loaded mn the video printer device 1o the
video printer device: and second urging means. which s
provided in the engagement means. tor urging the ink ribbon
carindge loaded in the video printer device to the video
printer device. Therelore, the paper teed tray and the ink
ribbon cartndge loaded 1n the video printer device can be
pasitioned.

Further, according to this invention. the autochanger for
changmg the paper teed tray and/or the 1ink ribbon cartridge
which are loaded in the video printer device as the occasion
demands. comprises: the magazine for contaming the paper
teed tray and the ink nbbon cartridge: and the conveyance
means for conveying the paper feed tray and the ink ribbon
cartridge between the magazine and the video printer device.,
5O as 1o control to drive the conveyance means based on the
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culput signal of the video printer device. Therefore. the
existing video printer device can be used. and the
autochanger, which can continuously drive without having
recourse by an operator for a long period of times, can be
realized by using the existing video printer device.

Further., according to this invention, the autochanger tor
changing the paper feed tray and the ink ribbon cartridge
which are loaded in the video printer device as the occasion
demands. comprises: the magazine having a plurality of tray
compartment tor contaiming the paper feed tray and a
plurality of cartridge compartment for containing the ink
ribbon cartridge: conveyance means for conveying the paper
feed tray and the ink ribbon cartridge between the magazine
and the video printer device: and guide frame for guiding the
conveyance means between the magazine amxd the video
printer device. Therefore. the paper feed tray and the ik
ribbon cartridge loaded in the video printer device can be
changed as the occasion demands, so that the autochanger.
which can continuously drive the video printer device with-
out having recourse by an operator, can be realized.

Furthermore. in the conveyance of the autochanger, fixing
screws are pul through the through holes, which are formed
through the guide {rame. through adjuster screws, to fix the
conveyance means (o the guide frame by the fixing screw
means. Therefore, the occurrence of trouble during convey-
ance can be previously prevented. so that the autochanger.
which can continuously and surely drive the video printer
device without having recourse by an operator, can be
realized.

[2] Second Embodiment
(1) Whole Construction of Image Recording Device

FIG. 28 generally shows an image recording device 35),
in which a printer device 351 having an autochanger 320
(FIGS. 29 and 30) of which construction 1s same as the
aulochanger 20 (FIGS. 2 to 24) described above is provided
al one side in the booth 350X, and also. a seat 352 which 18
adjustable tn the height is provided at other side.

In the printer device 351, a hall mirror 353 and a video
camera 354 which is posttioned behind the muoror are
provided in a main housing such that they contronts the seat
352. Simultancously. a monitor 385, a comn counter 356. and
an operation panel unit 357 are provided on the {ront
operation table of the main bousing. and moreover. a dis-
charge outlet 358 is provided at the lower part of the tront
plane of the operation table.

Thus. in case that a photograph ot the face s
photographed. after user comes 1n the booth and adjusts the
height of the seat 352 to the desired height. user can take a
seal such as to confront with the printer device 351. In the
state that user 1s taking a seal. the face or the chest of user
is reflected by the half mirror 3583, which 1s the object to be
photographed by the video camera 354 provided via the half
mirror 3583, The image photographed by the video camera
354 is displayed on the monitor 385, In this case, the display
image 1s reflected as the positive image (or inverted 1image).

The operation switches corresponding to a plurality of
setting modes (for example. type of the 1image recording
medium to be printed (singular or plural). enlargement or
reduction of the image, inversion of the image, inputting of
the caplion (character). ete.) are allocated m the operation
panel unit 357, respectively. User operates the operation
switches of the operation panel unit 3587 to select the desued
setling mode.

As shown in FIG. 29. when user selects the setting mode
by using the operation panel unit 357, the control signal
S104 is supplied to the autochanger 320 based on the
operation input signal S101. so that a host computer 360
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determines whether or not the type of the paper feed tray 27
(FIG. 2) and the ink ribbon cartridge 28 which are loaded 1n
the video printer device 24 (FIG. 2) of the autochanger 320
corresponds to the selected setting mode. It 1t corresponds.
the number of remained sheets of paper of the image
recording medium contained in the paper teed tray 27 s
determined. and the fee corresponding to the setting maode
selected based on the determined result 1s displayed on the
monitor 355 (or operation panel 357). When the user puts the
money in the coin counter 356, the autochanger 320
hecomes in the standing by state for photographing. Then.
when the user operates the operation switch. the video signal
S$105 output from the video camera §4 1s image synthesized
in the image synthesizing circuit 361 by the command signal
S103. Therelore, the image synthesizing signal S106 18
supplied to the autochanger 320 to start photographing.

In this case, when user comes in the booth. the host
computer 360 makes the video camera 334 1o be the opera-
tion state. Then. the host computer 360 stores the photo-
araphed result in the image memory (not shown) provided in
the video printer device 24 at the timing specilied by user
based on the user’s operation, and displays the monstor
image by supplying the monitor image signal 5107 to the
monitor 355. Therefore, the image information which 1s
suitable to the type of image recording medium selected by
user can be mput to the autochanger 320.

Thereafter. when the photographing is completed. the host
computer 360 displays on the monitor 385 the 1nquiry
whether or not the image being displayed on the momitor 355
has been printed. User can confirm by the display of the
monitor 358 that the photographing has been completed. and
can confirm by displaying the image stored in the image
memory described above in case of the continuous photo-
araphing of a plurality of sheets.

Here, when user prints out. the host computer 360 prints
out the image stored in the image memory (background or
characters (for example. name. date, or message) are syn-
thesized in the image synthesizing circuit 361) to the image
recording medivm corresponding to the selected setting
mode, and the image recording medium 1s discharged from
the discharge outlet 388 (FIG. 28).

(2) Construction of Autochanger

As shown in FIG. 30, an autochanger 320 has a controller
401. an image processing unit 402, a elevator-plate drive
unit 403, and a loading unit 4404,

The controller 401 has a central processing unit (CPU)
411 for transferring information between the CPU and the
host computer 360 via a RS232C communication cireut
410. The CPU 411 executes a program stored in a ROM 413
via an inner bus 412 by utilizing a RAM 414, so that various
information 1s processed o calculate and supphed to the
RS232C communication circuit 415 to convert 1t tnto the
data format for RS232C communication. thereafter it s
output to a CPU 416 of the image processing unit 402
nrovided in the video printer device 24. Also, the CPU 411
of the controller 401 converts the mformation, which 1s
composed of the data format for R§S232C communication.
supplied from the CPU 416 of the image processing unit 402
into the data format in the controller 401 at the RS232C
communication circuit 415, and mputs it. Therefore. the
CPU 411 of the controller 401 executes the calculation
processing of the information relating to the mimage. wiile
communicating with the CPU 416 of the image processing
unit 402,

In this embodiment. 4 media judging means (not shown)
comprising a light emitting element and a sensor for sensing
the reflected light of the beam emitted from the hght
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emitiing element are provided in the ink ribbon cartridge
insertion openthye 248 of the video printer device 24 (FIG.
). A recording media judging circutt 417 15 constituted
mcluding the media pudging means. and a bar code put on
lhe 1ink ribbon cartridge 28 is read out by the media judging
Mmeans.

Fach ink ribbon cartridge 28 has a spool (not shown) tor
winding the ink ribbon corresponding to the tmage recording
medium (hereinafter. referred 1o as “ink rihbon simply™).
and the bar code 1s provided around the spool. After the
nuanienance personnel set the image recording medium and
the ik ribbon corresponding to the image recording medium
(heremalter. these are referred Lo as one recording media) to
cach magazne 26 (FIG. 2) respectively, when the setling
maode 1s selected. the paper feed tray 27 and the ink ribbon
cartridge 28 are pulled out of cach magazine 26. and are
conveyed to and loaded i the video printer device 24, the
media judging means reads the bar code rotating in accor-
dance with the rotation of the spool provided 1n the ink
ribbon cartridge 28. so that the type of the image recording
medium set m the paper feed tray 27 con be judeed.

In this way. the type information of the loaded image
recording medium which s judged by the media judging
means 18 supplied o the CPU 416 of the image processing
unit 402 as the judged output of the recording media judging
circuit 417,

Further., a sensor tor detecting the amount of used ink
ribbon s provided in the ink nbbon cartridge insertion
opentng 248 of the video printer device 24, A remained
paper counting circult 418 s constituted including a used
amount detecting means which can detect the amount of
used mk ribbon when the ink ribbon cartridee 28 1s set based
on the detected output.

The used amount detecting means comprises a4 pair of
optical sensors. and the mark provided for cach predeter-
mined mterval on the ik nibbon passes the described optical
sensor 1n accordance with the winding operation of the ink
ribbon. to output the detected signal. The detected signal is
counted at the rematned paper counting cucuil 418, and the
amount of the used ink ribbon is detected. In addition. as
described above, the paper feed tray 27 and the ink ribbon
cartridge 28 are loaded together to the video printer device
24. In this embodiment. by uvtlizing this relationship, the
amount of the used image recording medium set to the paper
teed tray 27 can be detected based on the amount of the used
ink ribbon.

Therefore. the media judging means and the used amount
detecting means of the video printer device 24 supplies the
Judged result and the detected result to the CPU 416 of the
image processmye unil 442, as the address information. that
which paper feed tray compartments 26A and ink ribbon
cartridge compartments 268 a plurality of recording media
are respectvely set to. and the used amount imformation
showing the wsed amount of cach recording media
(hereinatter, referred to as recording media scetting
intormation” ). The CPU 416 transmats the recording media
setting information to the CPU 411 of the controller 401 via
the RS232C communication circuil 418,

Further. the CPU 411 of the controller 401 can write the
recording media setting information into a NV-RAM 420
having a non-volatile memory constraction based on the
control command signal S164 output from the host computer
36{). Therefore. maimntenance personnel or user operates the
operalion switch on the operation panel 3587 (FIG. 28). so
that the recording media setting imformation can write i or
read from the NV-RAM 420, and the recording media setting
information can be mamtamed even if the power source Ik
turned oft.
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In this emboadmment, after the video signal S106 obtined
by tmage synthesizing processing the video signal STO5 at
the image synthesizing circuit 361 18 divided mito  three
primary colors R, G, and B at an analog processing circuil
425 of the image processing umi 402 under the control ol the
CPU 416. they are converted 1into toee primary image data
al an analog-to-digital converting circutt 426 to store them
in the image memory 427 having {rame memory consiruc-
Lion.

Theretore. the image data stored m the 1image memory
427 15 read out under the control of the CPU 416. and s
converted into the video signal S107 at a digntal-to-analog

~converting cuceuit 428 10 supplied it to the momtor 3585,

Thereby, the mmage of face photographed by the video
camera 354 can be shown to user,

Further. in this way. the image data read {from the image
memory 427 under the control of the CPU 416 1s supplied
to 9 thermal head drive curcuit 430 consisting the video
printer device 24 via the color converting circutt 429, so that
the mmage having the color corresponding to the color
specification information supphied from the CPU 416 can be
printed on the image recording medium.

The CPU 411 of the controller 461 scarches that which
compartments 26A. 26B the desired type of the recording
media 1s set to. based on the recording media setting
intormation read from the NV-RAM 420 in the state that
each recording media 1s set to the magazine 26. Then, the
CPU 411 reads the program stored in the ROM 413, and
supplies the target pulse signal S110 having the predeter-
mined pulse number (heretnafier, referred o as “larget pulse
signal” simply) obtained based on the program to a4 motion
control circuit 435.

At this time, the motion control circuit 435 outpuls the
control signal S111 to the motor drive circuit 436 based on
the target pulse signal §$11490, so that the output axis of the
motor 437 of the elevator-plate drive unit 403 1s rotated by
the predetermined angle in accordance with the pulse num-
ber of the target pulse signal SHH. As a result. the elevator
plate 33 1s moved upward and downward of the autochanger
320 along with the gutde frame components 30, 31 (FIG. 2).

Al this time. the motion control circuit 438 elevates the
elevator plate 33 1o the target position by feeding back the
rolating posilion information S112 of the motor 437 from the
encoder 438 installed 1n the motor 437 of the elevator plate
driving unit 403.

In this embodiment. to the CPU 411 of the controller 401,
the output S113 (hereinatter. referred to as “first elevator
plate starting-point position) of the position sensor {not
shown) for detecting the existence of the reterence portion,
which 15 set in the elevator plate 33 at the starting position
in the up and down movement set at the lower part of the
guide frame components 30, 31, and the output S114
(herematier. reterred to as “second elevator plate position
information™) of the position sensor (nhot shown) tor detect-
ing the existence of the reference portion. which s set in the
clevalor plate 33 at the loaded height position set at the
upper part of the guide frame components 30, 31 are
supphied via the inner bus 74,

Further, the reference plate (not shown) in which the
eenerally U-shape cutout 1s sequentially tormed correspond-
ing to the position of height of cach paper feed tray 26A
(FIG 3) of the magazme 26 15 installed m the guide frame
components 30, 31. and simuoltancously. the light emitting
element {not shown) and the light recerving element (not
shown) are provided via the reference plate 1n the elevator
plate 33 such as to contront each other. In this case. the light
emitting element supplies the output o the counter curcuit
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(not shown), and the counter circuit successively counts the
pulse number occurred in the output of the light recerving
clement every time when the light beam emitted from the
lialit emitting element passes cach cutout on the reference
plate in accordance with the movement of upward and
downward of the ¢levator plate 33, to supply the counted
resull to the CPU 411 via the inner bus 412 as the count
value imtformation signal S118.

Therefore. the CPU 411 supplies the new target pulse
sienal S1LO to the motion controel cireuit 438 based on the
first and second elevator plate position information S113 and
S114 and the count value information signal S1158. so that
the motor 437 of the elevator plate drive unit 403 is
rotatively controlled accurately, As a resull, the elevator
plate 33 can be moved up and down to the height position
of the compartments 26A. 26B of the magazine 26 having
the desired type of the recording media for user accuraltely.

Further. the CPU 411 of the controller 401 receives the
control signal S110 output from the motion control cireult
435. and supplies it to the motor drive circuit 441 via the bus
412 and the parallel mput/output interface 440 as the control
signal S116. As a result. the motor 442 of the loading unit
404 is driven. so that the moving plate 122 (FIG. 12) 15
successively moved from the predetermined position set at
the front end of the elevator plate 33 (hereinafter. ths
position is referred to as “loading front end position™) to the
predetermined position set al the back end of the elevation
plate 33 (hercinafter this position is referred to as “loading
back end position™). or from the leading back end position
to the loading front end position,

At this time. to the CPU 411, the output $117 (hereinalter.
referred (o as “first moving plate position information™) of
the position sensor 443 for detecting the existence of the
reference portion set on the moving plate 112 at the loading
hack end position. and the output S118 (herewnafter, reterred
o as “second moving plate position mformation™) of the
position sensor 444 for detecting the existence of the refer-
ence portion set on the moving plate at the loading front end
position are supplied via the parallel input/output mterface
440,

Therefore., the CPU 411 controls to drive the motor 442 of

the loading unit 404 based on the control signal S114 outpul
from the motion control circuit 435 and the first and second
moving plate position information S117 and S118. Thus. the
paper feed tray 27 and the ink ribbon cartridge 28 are pulled
oul on the elevator plate 33 to the loading unit 404 surely.
Morcover, the paper feed tray 27 and the ik nibbon cartridge
28 pulled out on the clevator plate 33 are surely contained
in the paper feed tray compartment 26A and the mk ribbon
cartridge compartment 26B of the predetermined magazine
unit 26A. or are loaded in the video printer device 24,

Also. it is not shown. but the CPU 411 outputs the
recording media setting information read out from  the
NV-RAM 420 10 the monitor 3585 (FIG. 29). so that the
recording media setting information can be displayed on the
monitor 385, Therefore, the maintenance personnel can
check the display of the monitor 355 visually. so that the
recording media can be changed with new recording media
if few remained sheets of recording media 18 set mn the
magzazine 26.
(3) Printing Procedure

The CPU 411 of the controller 401 prints the picture of
face 1o the recording media which 1s selected by user in the
printing state suitable for the recording media, by execulng
the printing procedure shown in FIG. 32,

In this embodiment. as shown in FIG. 30, 1n the
autochanger 320. the magazine 26 1s constituted by stacking
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cleven magazine units 26A which are referred to as "Maga-

zine 1. “Magazine 27, “Magazine 37, .. ., "Magazine 117
successively from the magazine unit 26A ol the uppermost
sfage.

Further, FIG. 31 shows the recording state of the record-
ing media setting information of the NV-RAM 424 In this
cmbodiment. tive types of recording media which are from
“Media 17 to “Media 57 are contained in the magazine 26.
Further. the recording media setting information of the
NV-RAM 420 is memorized in the NV-RAM 420 like a
table. such that the address information representing address
position of Magazine 1 to Magazine 11. the media type
information representing the five types of data of Media 1 o
Media 5. and the used amount mformation representing the
remained sheets of paper of media correspond one another.
In this embodiment, the type information corresponding to
Media 1 is set from Magazine 1 10 Magazine 4. and the
remained sheets of paper of zero. forty-two. and a hundred
are respectively set as the used amount information. The
type information corresponding to Media 2 is set from
Magazine 5 to Magazine 7. and the remained sheets of paper
of zero, seventy-eight. and a hundred are respectively set as
the used amount information. The type mformation corre-
sponding to Media 3 is set from Magazine 8 and Magazine
Y. and the remained sheets of paper of sixty and a hundred
are respeclively set as the used amount information. The
type information corresponding to Media 4 1s set in Maga-
zine 10, and the remained sheets of paper of ninety 1s set as
the vsed amount information. The type information corre-
sponding to Media 5 is set in Magazine 11, and the remained
sheets of paper of a hundred is set as the used amount
information.

Here. the printing procedure will be described with ref-
erence to the case that user specifies “Media 27 as the type
of recording media which is the object to be printed. and
specifies the number of printing to “37. In this case. the
control command signal S104 in accordance with the speci-
fication of “Media 27 and “57 is nput from the host
computer 360 (FIG. 30) of the autochanger 320. Next. the
CPU 411 which recetves the signal via the R5232C com-
munication circuit 410, as shown in FIG. 32. enters the
printing procedure SP41.

Next, the CPU 411 outputs the control signal to the CPU
416 of the video signal processing unit 402 of the video
printer device 24, (o perform the step SP42 and step SP43
which will be described below. At step SP42. the CPU 416
receives the control signal and judges, at the media judging
circuit (recording media judging circuit 417) described
ahove, whether or not the “Media 2% 1s specified to the paper
feed tray 27 and the ink ribbon cartridge 28 loaded 1n the
video printer device 24. Next, the CPU 416 outputs the
judeed result to the CPU 411, and the CPU 411 judges
whether or not the judged result matches with the type of
specified “Media 270 At step SP42, 1if affirmative resuil s
obtained. the CPU 411 proceeds to the next step SP43. Al
step SP43. the CPU 416 receives the control signal trom the
CIPPU 411 and detects the remained amount of the paper feed
tray 27 and the ink ribbon cartridge 28 loaded in the video
printer device 24 by the remained paper counting means 418
constituting the used amount detecting means. Next. the
CPU 416 cutputs the detected result to the CPU 411 to judge.
based on the detected result, whether or not the remained
shieets of paper of media which is loaded in the video printer
device 24 is zero. At step SP43. it an aflirmative result s
obtained. the CPU proceeds to next step SP44.

Al slep SP44. the CPU 411 outputs the control signal
which means that “Media 27 selected by user has been
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loaded in the video printer device 24 and the preparations for
printing has been all set. In the image processing unit 402,
the printing operation that the predetermined image 1s
printed on “Media 27 15 performed.

At step SP44 described above, after printing on one sheet
of paper is completed. the CPU 411 proceeds to step SP45.
and repeats the loop of step SP43. step SP44. and step SP45
until the specified number of sheels of paper are printed.
When the setting number of sheels ol paper set by user have
heen printed out. the procedure s termmated at step SPP46.

While, when a negative result 1s oblamned at step SP42 and
step SP43. that 1s. this means that the “Media 27 1s not set
in the paper feed tray 27 and the ink ribbon cartridge 28
loaded e the video printer device. or the remained sheets of
paper of recording media ol paper teed tray 27 and the ink
ribbon cartridge 28 loaded in the video printer device 1s zero.
At this ume. the CPU 411 proceeds to siep SP47.

At this step SP47. the CPU 411 pulls out the paper feed
tray 27 and the ink ribbon cartndge 28 loaded 1n the video
printer device 24 onto the clevator plate 33 by the movable
pickup 32, therealter, elevates the elevator plate 33 to the
heiah of the predetermined mavazine unit 26A. and controls
the paper feed tray 27 and the ink ribbon cartridege 28 to
return mio the magazine unit 26A by the movable pickup 32,
At the same ume. the CPU 411 recerves the remained sheets
of paper of recording media of the paper feed tray 27 and the
ink ribbon cartridge 28 which are returned into the magazine
unit 26A. and memorizes the number of the remained sheets
of paper mto the NV-RAM 420 as the used amount infor-
malion which comresponds o the position address of the
magazine unil 26A.

Next. the CPU 411 proceceds to step SP48. 1o search the
memory data of the NV-RAM 420 corresponding to the next
magazine unit 26A of the magazine umt 26A that the paper
feed tray 27 and the ink ribbon cartridee 28 has been
returned Trom the video printer device 24, at step SP47
described above, and proceeds o step SP49.

Al step SP49. the CPU 411 judges. based on the memory
data of the NV-RAM 420, whether or not Lthe type ol media
corresponding to the magazine onil 26 A which has been
scarched 1s the specified “Media 270 It the judgeed result s
affirmative. the CPU 411 proceceds 1o step SPSO. At step
SPS0. the CPU 411 judgees. based on the memory data of the
NV-RAM 426, whether or not the remained sheets of paper
ol media corresponding to the magazine unil 26A which has
been scarched 1s zero. It the judged resull 1s allivmative., the
CPU 411 proceeds to step SPSI.

While. 1f cither of the judeed resubts at step SP49 and step
SP30 described above 1s negative, the processing proceeds
to step SPS2. At step SPA2. the memory data of the
NV-RAM 420 corresponding to the next magazine unit 26A
of the magazine unil 26A scarched at step SP49 and step
SPSO 15 searched. and the processing relurns (o step SP49
agam. More spectlically. in case that the loop composed of
stlep SPA8. step SP49. and step SPST is explained in this
cmbodiment. the loop 1s repeated until the magazine untt
26A (1n this embodiment. Magazine 63 in which "Media 27
s contained and the recording media of which number of
papar 1s not zero 1s contamed 1s searched. I the number of
loop exceeds the number of magazine unit 26A. 1t 1s Judged
that the no recording media satislyimng the condition of step
SP49 and step SPSO described above are conlamned 1n any
magazine unit 26A. and then the error signal 15 output Irom
the CPU 411 to the host computer 360.

The CPU 411 judses the position of the magazine unit
26A. where the specilied recording media s contained. by
the loop of step SP49. step SPSO. and step SPS2. based on
the memory data of the NV-RAM 420. thereafier, proceeds
o step SPSI.
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Al step PSLL the CPU 411 elevates the elevator plate 33 to
the height of the magazine unit 26A scarched at the above
step. thereafter. pulls out the paper feed wray 27 and the ink
ribbon cartridge 28 from the magazine vmt 26A on the
clevator plate by the movable pickup 32, Next, the CPU 411
clevates the clevation plate 33 to the herelit of the video
printer device. therealter, loads the paper feed tray 27 and
the 1ink ribbon cartridee 28 in the video printer device 24 by
the movable pickup 32, -

When the control of step SPS1T 1s terminated. the CPU 411
controls the processing (o return o step SP42 again. Here.
the reasan why the processing returns Lo step SP42 agcan
will be explained heremnatter. As described above. the
recording media which 1s newly loaded in the video printer
device 24 at steps SP47 to SPS2 has been selected based on
the memory data of the NV-RAM 420. Thereby, 1t the data
inpul 1o the NV-RAM 420 by the maintenance personnel 1s
not correct for example, 1t can be thought that the type ol the
recording media contained in the magazine unil 26 A actually
15 difterent from the type of the recording media memorized
in the NV-RAM 420. Therefore. the processing returns 10
step $P42 again. 10 determine whether or not the type of the
recording media newly loaded m the video printer deviee
matches with the type of recording media specitied by user,
s0 as to be able to print on the recording media specified by
user without mistakes.

(4} Operation of Second Embodiment

According to the above constitution. 1n the printer device
351. when the maintenance personnel sets various types of
recording media in cach corresponding compartment 26A.
26B of each magazine 26, and sclects and mputs the
operation panel unit 357, the control command signal S104
is supphed to the CPU 411 of the autochanger 320 via the
host computer 360 from the operation panel unit 357,
Theretore, the address mformation, that which compart-
ments 26A. 2613 cach of the various types of recordmg
media is respectively set in, 15 stored in the NV-RAM 420,

Further. al maintenance, when the maintenance personnel
aperates the operation panel unit 387 to input the command
for confirming the used amount of cach recording media, the
mode selection signal S191 s supplied from the operation
panel unit 357 to the host computer 360, The host computer
360 supplies the control command signal S104 to the CPU
411 of the autochanger 320 based on the mode selection
signal S101.

The CPU 411 reads the used amount of respective record-
mg media which are respectively set in each compartment
26A. 261 of the magazme 26 from the NV-RAM 4240 based
on the control command signal S144. and outputs the data 1o
the host computer 360. The host computer outputs the data
based on the used amount to the image synthesizing circuil
361. The image synthesizing circuit 361 produces the pre-
determined character signal based on the received data to
oulputl 1t to the image processing umt 402 as the mmage
synthesizing signal S106. The CPU 416 of the image pro-
cessing unit which has received the image synthesizing
signal S106 outputs the video signal S107 based on the
signal 1o the monitor 355, 50 as o display the used amount
ol cach recording media.

While. in normal mode. when user comes 1 the booth
350X and puts coms into the coin counter 356. the coin
throw signal S102 15 supplied from the coin counter 356 to
the host computer 3640, and the host computer 366 s driven
hased on the com drop signal S102. 1o ontput the image
synthesizing signal S103 1o the image synthesizing circuit
361. and (o output the control command signal S104 to the
aulochanger 320.
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The image synthesizing circuit 361 synthesizes the image
of background or characters, which i1s set previously, with
the video signal S105 supplied from the video camera 354,
and outputs the synthesized image to the image processing
unit 402 of the avtochanger 320 as the image synthesizing
signal S106.

At this time. the CPU 416 outputs the image based on the
image synthesizing signal S106 (o the monitor 355 as the
video signal S107. As a result, the face image that the image
of background or characters s added to wser’s face s
displayed on the monitor 355,

Thereatter. when user selects and inputs the desired type
of recording media by operating the operation panel unit 357
while secing and contirming the display of the monitor 355,
the mode selection signal S161 is supplied from the opera-
tion panel unit 357 to the CPU 411 of the autochanger 3248
as the control command signal S104 1 the host computer
360

Al this time. if the selected recording media is not set in
the paper feed tray 27 and the ink ribbon cartridge 28 loaded
in the video printer device 24, the CPU 411 reads out the
address informaltion described above stored in the NV-RAM
420 based on the control command signal S144 output from
the host computer 360, to scarch the compartments 26A.
2613 of the magazine 26 in which the recording media
selected out of the magazine 26 n set, and to output the
control signal S110 and S116 to the elevator plate drive unit
403 and the loading unit 404 respectively.

Successively, the CPU 411 drives and controls the eleva-
tor plate drive unit 403 and the loading unit 404, so that the
paper feed tray 27 and the ink ribbon cartridge 28 loaded 1n
the video printer device 24 are pulled out on the elevator
plate 33. Then, the CPU 411 conveys and loads them to the
compartments 26A. 26B of the magazine 26 corresponding
to the recording media sct in the paper feed tray 27 and the
ink ribbon cartridge 28.

Thereafter. the CPU 411 drives and controls the elevator
plate 33 and the loading unit 404, so that the elevator plate
33 is conveyed to the compartments 26A. 268 of the
magazine 26 that the desired type of recording media 1s set,
and the paper feed tray 27 and the ink ribbon cartridge 28
corresponding to the compartments 26A. 268 are pulled out
on the elevator plate 33 o convey and load them into the
video printer device 24,

While. when user selects and mputs the enlargement or
reduction of the mmage. the mnversion of the image. or he
number of sheets of paper by operating the operation pancl
unit 357. the mode selection signal $101 1n accordance with
this are supplied from the operation panel unit 357 1o the
host computer 360. and the host computer 360 outputs the
image synthesizing command signal S103 based on the
mode selection signal S101 to the image synthesizing circuit
361. At this time, the 1mage synthesizing circuit produces
the video signal in accordance with the mode selection
signal S101 to output it to the image processing unit 402 as
the image synthesizing signal S106. The CPU 416 which
receives the image synthesizing signal $S106 outputs the
montitor video signal S107 in accordance with the image
synthesizing signal $106 o the monitor 3585, Therctore. the
enlarged image. the reduced image. the inverted image. and
the number of sheets of paper to be printed wliuch are
specified by user are displayed on the monttor 355,

Thereafter. when user operales the operation panel unit
357 to input the command for starting printing. the made
selection signal S101 in accordance with this 1s supphed
from the operation panel unit 387 (o the host computer 360,
and the host computer 360 outpuls the control command
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sienal S104 in accordance with the mode selection signal
S101 to the CPU 411 of the autochanger 320 and the video
printer device 24 of the autochanger 320. so that the video
printer device 24 prints the 1mage in accordance with the
image synthesizing signal S106 on the selected 1mage
recording medium. Theretore, the image of user’s fuce 1s
printed on the selected image recording medium. and s
discharged from the discharge outlet 3588 (FIG. 28).
(5) Eftects of Sccond Embodiment

According to the above construction. various lypes ot
recording media are contained in each compartments 26A.
26B of the magazine 26 as the object W be printed. and the

- address information. that which compartments 26A. 268 in

the magazine 26 the plural types of recording media are
contained in. is stored in the NV-RAM 4260 In this state, the
address information described above 1s read out {from the
NV-RAM 420 based on the control signal S104 supphed
from the host computer 360 in accordance with the user's
operation, and the autochanger 320 1s driven and controlied
based on the address information. so that the desired types
of recording media is supplied to the video printer device 24
to enable printing. As a result. the printing apparatus 351 1n
which the desired types of recording media is selectively
printed out from the various types of recording media can be
realized.
(6) Other Embodiment
(6-1) The embodiment discussed above has dealt with the
case where user operates the specitied operation switch of
the operation panel unit 357 to start the photographing in the
image recarding device 350. However. this invention 1s not
limited to this. but user can put the specific fee 1o the coin
counter 356 to start the photographing.
(6-2) The embodiment discussed above has dealt with the
case where the photographed result by the video camera 354
in the image recording device 386 1s stored i the image
memory, which is provided in the video printer device 24, at
the timing specified by user in accordance with the aperation
of user. However. this invention is not limited to this. but the
liming that the photographed result is stored in the 1mage
memory can automatically adjust with the previously set
lime interval.
(6-3) The embodiment discussed above has dealt with the
case where in the image recording device 350. before
photographing, the setting mode 1s selected and the prede-
termined fee is put mto the coin counter 3535 by user.
However. this invention is not only limited to this, but they
can be performed after photographing.

In this case. user can correct or change the setting mode.
and all or a part of the paid fee can be returned.
(6-1) The embodiment discussed above has dealt with the
case where in the image recording device 350, the recording
media discharge outlet 358 is provided m the booth.
However. this invention is not only limited o this. but 1t can
he provided in the outside of the booth. In this case, the
instruction to wait outside the booth is given to user by, for
example. displaying the message on the momtor 35835,
(6-5) The embodiment discussed above has dealt with the
case where in the image recording device 380, when making
the video camera 354 to be in the photographing starting
state. immediately after user comes in the booth 350X, the
photographing can be started by sensing user by the prede-
termined sensor (not shown) provided in the video camera
3584, or the photographing can be started by putting the
specific fee into the coin counter 356 by user.
(6-6) The embodiment discussed above has dealt with the
case where in the image synthesizing circuit 361 of the
printer device 351, the image in accordance with the 1image
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mformation is synthesized with the image of background or
characters (Jor example. name. date, message, or the hke).
Howcever, this invenuon not only limied to this. but such
synthesizing of the image can be performed mn the video
printer device 24 of the aulochanger 320,

(6-7) The embodiment discussed above has dealt with the
case where the video camera 354 1s connected o the image
synthesizing circnt 361 in the printing apparalus 351
However, this imvention s not only Iimited 1o this, bul the
video image reproducing device (not shown) such as a VTR
or a video dise can be connected. mstead of the video camera
354, or in addition to the video camera 354. In this case. the
image m accordance with the reproducing signal output
(rom the video umage reproducing device can be printed on
lhe image recording mediom of the recording media selected
by operation of user.

(6-8) The embodiment discussed above has dealt with the
case where the video printer device 24 1s provided 1n the
autochanger 320, However. this invention 1s not only imited
o Lthis. but 11 can be provided mdependently from  the
autochanger 320.

(6-9} The embodiment discussed above has dealt with the
case where the determinalion of the type of recording media
and the used amount are perlformed by the media judging
device provided in the video printer device 24, However.
this invention 1s not only himited to this, but user can set it
necessary. In this case. user takes out the recording media
rom cach compartment 26A. 268 ol the magazine 26 and
checks 1t visually, so thal the types of recording media and
the used amount are determined.

(6-10) In the embodiment discussed above, a touch panel for
selecting the desned type of recording media from a plu-
rality of recording media can be provided on the monitor 355
of the printing apparatus 351.

(6-11) In the embodiment discussed above, the controller
401 ot the autochanger 320 can be provided in the external
cquipment (not shown) provided mdependently from the
autochanger 320.

(6-12) The embaodiment discussed above has dealt with the
case where the media judeing device i1s provided m the ink
ribbon cartridge msertion opeming 248 of the video printer
device 24, and the type of recording media s judeed by
using the media judeing device. However. this invention 18
not anly limited o this, but the media judging device (not
shown) can be provided i the paper feed tray insertion
apening 24A of the video printer deviee 24, and Tor example.
the dentityig means (not shown} such as bar code for
indrcating the Lype of recording media on the paper teed tray
27 can be provided. In this case. the media judging device
reads the wdentlying means. so that the type of recording
media set in the paper feed tray 27 15 judged.

(6-13) In this case. il the information relating 1o the type of
recording media. which is judged by the medio judging
deviee provaded in the ink ribbon cartndge insertion opening
248 or the paper feed tray mseruon opening 24A described
above. 1s different trom the recording media settmg infor-
mation stored in the NV-RAM 420, (he recording media can
be removed from the magazine 26. or thal can be displayed
on the monitor 3588,

(6-14) A mirror (not shown) can be used mstead of the halt
mirror 353 in the above embodiment. In this case. the video
camera 33 can be set 1n the neighbormg portion of the
MHTOT.

(6-15) The embodiment discussed above has dealt with the
case where the image synthesizing circuit 361 15 provided
between the video camera 3584 and the image processing unit
402. However. this invention is not only Iimiated 1o this. but
it can be provided i the image processing unit 402
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In this case. the analog signal from the video camera 354

1s directly input to the image processing unit 402, and after
the predetermined processing, the signal 1s memorized in the
image memory 427 once. When the predetermined image is
synthesized (or processed). the video signal memorized 1n
the image memory 427 1s read out (o be mputted (o the image
synthesizing curcutt 361, and atter the image synthesizing s
performed. 1t is stored in the image memory o re-wrile, or
1 1s displayed on the monttor directly.
(6-16) The embodiment discussed above has dealt with the
case where the monitor 3585 s provided i the different
position of eyes from that of the video camera 354.
However. the momitor and the video camera can be posi-
tioned at the same postlion of eyes.

In this case. a half mirror s positioned with an inclination

of 45 degarees between the subject and the video camera 354,
and the monitor s provided n the direction that the halt
mirror mnchines, Therefore. the position of eyes of the video
camera 13 matched with that of the monilor so as to prevent
the difference of the position of eyes of subject due (o seeing
the monitor.
(7) According to tlis mvention as described above. the
desired type of recording media selected by the user’s
operation from a plurality of recording media 1s pulled out
of the contaimng means to be conveyed to the video printer.
so that the recording media can be supphed to the video
prinfer device. As a result, the printing apparatus which can
sclectively print the destred type of recordimg media from a
plurality of recording media can be realized.

Further, according to this ivention as described above.
the data relating 1o the type of each recordimg media con-
tained 1 cach contaming portion of the containing means 18
memorized n the memory means. the data in the deswred
type of recording media selected by user’'s operation from a
plurality of recording media 1s read. and the recording media
conveyance means 1s controlled to drive based on the data.
»0 that the selected recording media can be supphied from the
containing means to the video prmter device. As a result, the
printing apparatus which can selectively print the desired
type of recording media from a plurahity of recording media
can be realized.

Industrial Applicability

A printing apparatus and the autochanger according to this
invention 1s applicable to a vending machine tor general
consumers which photographs the user and prints 1t imme-
diately. The printing apparatus and the autochanger accord-
ing to this invention 1s also applicable 1o a printing apparatus
for traders who can print the pictures in a tourist resort or a
concert 1o scll it on that day.

Further, the printing apparatus and the autochanger
according to this invention is also applicable to a printing
apparatus for a printing office which prints a picture of an
1dol. etc.

Furthermore, the printer device and the autochanger
according o thus mvention 1s also applicable o o printing
apparatus of a postcard such as a New Year's card or a
picture posteard.

We claum:

1. An autochanger comprising

at least one paper teed tray:

at Ieast one ink ribbon cartridge:

2 video printing device:

2 magazine having a plurality of tray compartments of
which cach can be associated with sawd paper leed tray
and a plurality of cartridge compartinents of which
each can be associated with sawd mk ribbon cartridge:
and
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conveyance means for conveying said paper feed tray and
said ik ribbon cartnidege between said video printing
device and said magazine.

2. The autochanger according to claim 1. wherein

said magazine 15 formed of a plurality ol vertically

allached magazine units where a plurality of engage-
ment members are formed on an upper surface thereod
and a plurality of engagement receiving members are
provided on a bottom surface thereot. so that an
engagement member ol a4 lower magazine uml can
engage an engagement receiving member of 4 maga-
zine unit thercabove,

3. The autochanger according (o claim 2 wherein said
magazine has an upper portion and an uppermosl stage.
further comprising

position {ixing means respectively  engaged with said

respective engagement members of said magazine pro-
vided at said uppermost stage Tor {ixing said upper
portion o an ouler {rame.

4. The aulochanger according to claim 2 wheremn said
magazine has an uppermost slage and a lower stage. turther
COMprising

clasticity means positioned between the upper surface of

said magazine at said uppermost stage and an outer
frame of said autochanger. for urging said magazme
toward said lower stage.

5. The autochanger according 1o ¢laim 1. wherem

said magzazine includes conveyance conlirming means for

judging whether or not said paper feed tray contamed
in cach said paper feed tray compartment and said 1nk
ribbon cartridge contained in cach said cartndge com-
pariment are conveyed.

6. The autochangzer according to claim 1. wherein

sald conveyance medans Comprising:

cngagement supporling means for engaging and support-

ing said paper teed tray and said ink ribbon cartnidge in
conveyance of said paper feed tray and said ik nbbon
cartridge:

lirst urging means provided i said engagement support-

ing means lor urging said paper feed tray toward saad
video printing device: and

second urging means provided mosaid engagement sup-

porting means for urging said ik rbbon cartridge
toward said video printing device,

7. The autochanger according o claim 1 wherem sad
video printing device comprise a paper discharge
compartment. further comprising

discharge means for discharging a printed printing paper

outside said video printing device from sad paper
discharge compartment. and a chute for discharging the
printed printing paper outside said autochanger. when
the printed printing paper of said video printing device
is discharged from said video printing deviee,

8. The autochanger according o cluiim 1 wherein said
video printing device comprises a paper discharge
compartment, a chute. and a paper discharge opening. tur-
ther comprising

discharge means positioned in said paper discharge com-

partment to which a printed printing paper s
discharged. tor discharging said printing paper outside
sald video printing device (hrough said chute. by dis-
charving said printing paper from said paper discharge
opening. based on driving power which is supplied
from sald conveyance means when the printed printing
paper of said video printing device 1s discharged mto
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said paper discharge compartment in a state that sad
conveyance means is positioned at the predetermined
position with respect to said video printing device.

9. The autochanger according to ¢laim 1. wheren

sald conveyance means includes:
lirst conveyance means for conveying said paper feed

tray or said ink ribbon cartridge toward a hrsl
direction parallel to a direction in which the paper
feed tray or the ink ribbon cartridge are stacked: and
second conveyance means lor conveying sawd paper
feed tray or said ink ribbon cartridge toward a second
direction parallel o a direction m which the paper
feed tray or the mk ribbon cartridge i1s discharged
from and loaded 1o said video printing device.

10. The autochanger according to claim 9. wherein

said lirst conveyance means having an clevator plate
which has said second conveyance means thereon and
elevates said elevator plate up and down by an ¢elevator
plate drive unit having a driving motor to drive said
clevator plate.

1. The autochanger according to claim 9. wherein

sald second conveyance means having engagement means
to be engaged wilh said paper feed tray or said mnk
ribbon cartridge so as 1o convey said paper feed tray or
said ink ribbon cartridge forward and backward when
said paper feed tray or said ink ribbon cartridge 15
engaged by said engagement means.

12. An autochanger comprising:

al least one paper teed tray:

al least one ink ribbon cartridge:

a video printing device:

a magazine having a plurality of tray compartments of
which each can be associated with said paper feed tray
and a plurality of cartridge compartments of which
cach can be associated with cach said nk ribbon
cartridee. in which saxdl paper feed tray and said mk
ribbon cartridge have a given position relationshap wath
respect to each other and said tray compartment and
satd cartridec compartment have a position relationship
with respect to each other that 1s the same as said given
position relationship: and

conveyance means for conveying said paper feed tray and
said ink ribbon cartridge between said video printing
device and said magazine.

13. The autochanger according to claim 12, wheremn

said conveyance means conveys said paper leed tray and
said ink ribbon cartridge simultaneously between sad
video printing device and said magazine.

14. The autochanger according o claim 12, wherein said

CONVEYANCe means comprising.:

first conveyance means having an elevator plate for
supporting said paper feed tray and said ink ribbon
cartridge simultancously. for conveying said elevator
plate up and down: and

second conveyance means having engagementl means
provided on said elevator plate for engaging said paper
feed tray with said ink ribbon cartridge simultancously,
for conveying said paper feed tray and said ink ribbon
cartridge forward and backward.

15. An autochanger. comprising:

f'l""“ .rp-

at least one paper feed ray:

at least one ink ribbon cartridge:

a video printing device:

a magazine having a plurahity of tray compartments cach
corresponding to said paper feed tray and a plurality of
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cartridge compartmentis cach corresponding to saul 1nk
ribbon cartndge:
conveyance means for conveyimng said paper feed tray and
sald 1k rbbon cartndge between said video printing
device and said magazine: and
control means for controlling sand conveyance means (o
supply sad paper teed tray or said ink ribbon to said
video printing device or 1o discharge sad paper leed
ray or said ik ribbon cartnidge from said video
vrinting device. m accordance with an operation con-
rol sienal Torm outside by an operator, ad for output-
ing a control signal for controlling printing operation
of said video printing device.
16. The autochaneer according to claim 15, wherein sad
CONVEVANCE Meians COMprising:

first conveyance means for conveying said paper feed tray
ar said ink ribbon cartridge up and down: and

second convevance means for conveying said paper feed
tray or saud ik ribbon cartridge tront and back. and

said control means supplics a predetermined control sig-
nal o sad tirst conveyance means to convey said paper

gy
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feed tray or ink ribbon cartridge to a predetermined
height. thereatier supphies a predetermined control sig-
nal to sad second conveyance means to convey sand
paper teed tray or ink ribbon cartridge forward and
backward.

17. The autochanger according to claim 15, wherem:

sald video printimg device has remained amount detlecting
means for detecting a remained amount of printing
paper and 1nk ribbon loaded 1n said video printing
device:

said control means. when said remamed amount detecting
means detects that said printng paper and/or said ink
ribbon has run out. conveys said paper feed tray and/or
ink ribbon cartndge loaded m said video printing
device to said magazine. and controls sawd conveyance
means 10 supply another paper feed ray and/or 1nk
ribbon cartnidge contained in sad magazine trom said
magazine to said video printing device.
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